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POWER THE 


Rolls-Royce Dart prop-jets of 2,105 t.e.h.p. 
power the Armstrong Whitworth Argosy. Darts 
are in service at overhaul lives up to 2,500 
hours and have flown more than 10,000,000 


hours in airline service all over the world. 


ROLLS-ROYCE LIMITED - DERBY - ENGLAND 


JANUARY |, 1960 


EVERY FRIDAY 


ONE SHILLING 
AND SIXPENCE 


_ ROLLS-ROYCE 


’ DART PROP-JETS 


AERO ENGINES - MOTOR CARS - DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 
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Global freighter 


THE Short SC.5 BRITANNIC 


Most versatile, most capacious transport aircraft in the worid 


Large missiles, armoured vehicles, radar installations ramp-loaded without crating, rushed 
distances up to 4,000 miles non-stop, then smoothly unloaded and ready; troop detachments, 
quickly embarked and as quickly in action. This is the strategic military role of the Short 
turboprop Britannic, designed to meet the vital needs of the future, anywhere. 

In civil operation the Britannic’s versatility and immense cargo capacity can make air 
freighting a major world industry. With cargo volume of 10,000 cubic feet, it has impressive 
medium and long range ability, carrving 40 tons at 350 miles an hour for 1,000 miles, or 
15 tons for 4,000 miles. 

These qualities, plus the turboprop economy of the four [olls-Royce Tyne R Ty.12 
engines, make the Britannic a formidable contender for the air freight market of the future. 


AT Shorts \DEAS TAKE SHAPE on time 


SHORT BROTHERS & HARLAND LIMITED, QUEENS ISLAND, BELFAST. NORTHERN IRELAND 7 he frst manufacturers of aircraft wm the world 


Seco class postage paid at New York, N.Y 
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Assisting maximum engine life 


and performance... 


Ultra Engine Control Equipment for new or existing 
aircraft provides comprehensive automatic control 


with outstanding accuracy and reliability. 


All Bristol Britannia aircraft are fitted with Ultra 


Amplifier used on Ultra Throttle Control Equipment 


Type B.A.P.3, fitted to Bristol Britannia 300 series electrically operated throttle controls. 
aircraft (Bristol Siddeley ‘Proteus 755° engines) 


ULTRA ELECTRIC LIMITED 
SPECIAL PRODUCTS DIVISION 


WESTERN AVENUE - LONDON W.3 - Telephone: ACOrn 3434 


AIRCRAFT CONTROLS & RADIO EQUIPMENT - RADIO RESCUE BEACONS +: RADAR SIMULATORS 


COMPUTER EQUIPMENT & ACCESSORIES - ELECTRIC SERVO SYSTEMS 
A 
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B.S.T. AERONAUTICAL GO. LTD 


We wish to inform our Business Friends and 
Acquaintances that due to expansion of Business 
and the uncertain future of Blackbushe Airport, 
AS FROM JANUARY I, 1960, WE ARE MOVING 
OUR ORGANISATION to :— 


84 ALEXANDRA ROAD, rARNBOReveR, HANTS | 


Telephone : FARNBOROUGH 2881 /2/3 


oaz—=<=°eo= 


To our potential new customers 
This will enable us to offer an even better service | —e 
If you want any type of 
in the supply of Aircraft Spares than that given | Dakota Aircraft spares, your 
| best bet is B.S.T.”’ 
in the past. 
| We also offer a large range of 


spares for other Aircraft Types 


B.S.T. ENGINEERING GO. LTD thi fest cquipmene) | 


Electronic 
Flash Photography 


A Survey of Principles and Practical 
Techniques in Industry and Research 


By Ralph L. Aspden, A.F.R.Ae.S., M.A.L.E.E. 


Of special interest to technicians and research workers in the Aircraft 
Industry this new book by Ralph Aspden, of the Royal Aircraft Establish- 
ment, Farnborough, meets an outstanding need for a comprehensive 
and specialised study of the principles and applications of this important 
branch of ultra-high-speed photography. 

The opening chapters deal with radiation, fundamental discharge-tube 
processes, flash characteristics, tube design, control and high-voltage 
circuits. A consideration of special cameras and photographic recording 
leads to descriptions of specialised techniques and their practical appli- 
cation in specific research projects. The principles of flash radiography 
are the subject of a separate chapter and there is an extensive review 
of representative types of commercial flash equipment. 


8} in. x 5§ in. 208 pages. 118 illustrations 
Cloth Boards Price 37s. 6d. net (By post 38s. 9d.) 


An illustration from the book showing stages in an 
Four-page leaflet with detailed contents available on request  °%illation cycle caused by supersonic shock waves. 


Temple Press Books: Bowling Green Lane, London, E.C.1. 
ae. 
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The shaping of things by ---- 


Who have years of experience in production 
and the ultimate in precision finish of 
machined and welded shapes from all types 
of heat -resisting steel and high strength alloys 
for many aircraft manufacturers, entitles 
them to say +-+-+- 


THEY ARE SPECIALISTS IN THE FABRICATION 
OF AIRCRAFT GAS TURBINE COMBUSTION 
COMPONENTS AND ANCILLARY EQUIPMENT 


A.|I.D. and A.R.B. approved. 


BURNLEY AIRCRAFT PRODUCTS LTD 


FULLEDGE WORKS - BURNLEY - LANCASHIRE — ENGLAND 


Telephone: 31212 and 3203 Burnley (3 lines) Telegrams: “AIRCRAFT” Burnley 
REPAIR DIVISION BRITANNIA WORKS, QUEENSGATE, BURNLEY. Telephone: 4102 


Associated with RENFREW AIRCRAFT AND ENGINEERING CO., LTD. RENFREW, ONTARIO, 
CANADA 
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we - Deane RC. em ¥ 


Modern helicopters demand rugged, cheap gas turbines 


ee Saunders-Roe have 
combined with Blackburns 
to install the 


Blackburn A.129 


(LICENSEES FOR TURBOMECA ENGINES) 


in the Saunders-Roe P.531 


The Blackburn A.129 is a 1000 h.p. gas turbine engine, 
developed as a result of thousands of hours of small turbine 
experience, specifically for helicopters. It has been designed for 
rugged construction, long life and easy maintenance in tough 
operational conditions, It has an exceptionally low primary 
price and overhaul costs, a good power-weight ratio 

and economical fuel consumption. 


Blackburn Engines Limited, 43 Berkeley Square, London W.I. Telephone: Grosvenor 5771 
ElSé/a 
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The Year’s Events 


It is customary at this time of year to review, in one way or another, 
the events of the past 12 months. Some of the highlights of a year 
that was full of highlights are shown pictorially elsewhere in.this issue; 
here we propose to review 1959 in rather more general terms. 

One of our friends on the other side of the Atlantic has said, in a 
letter of Christmas greeting, that the 12 months that have now passed 
had been hectic and exciting at times and drab, disappointing and 
frustrating at others. How well these adjectives can find a place 
among the aeronautical events of 1959. And such is the very nature 
of progress that, in the New Year that is stretching before us, much the 
same comments will doubtless apply. 

Pride of place for excitement must go to Russia’s successful 
attempts to free a man-made object from the Earth’s gravitational field 

first with a near-miss of the Moon by Lunik I which went into 
solar orbit; later with a lunar impact by Lunik II; and, more recently, 
by the remarkable photography of the Moon’s hidden face. This 
alone has given 1959 an outstanding place in history. 

If anything was hectic during the year that is past, it was the rapid 
events of the Daily Mail London-Paris race. Those energetic 
demonstrations of how to reduce the elapsed journey-time for 
travellers between the centres of these two great cities provided much 
food for thought and a noteworthy variety of solutions. 

For drabness there was the inevitable ration of ministerial 
pronouncements, with monotonous emphasis on economy and a 
shrinking aircraft industry. 

Disappointments there certainly were. Among the sharpest for 
many people in this country was the Supersonic Transport Aircraft 
Committee’s recommendations of Macii 1.8 as the target for a British 
supersonic airliner instead of the more inspired Mach 3 that is 
most likely to be chosen by America. And another commiitee, dealing 
with scientific policy, could well claim the distinction of producing the 
most frustration by an unimaginative assessment of the part Great 
Britain should play in space research. 

It is to be hoped that the aeronautical events and developments of 
1960 will, in the main, prove to be even more stimulating and pro- 
gressive than the principal ones of 1959. And we wish all our readers 
at home and throughout the World a prosperous New Year. 


An Oceasion to Note 


One important event planned for this year, which seems a likely 
contender for a prominent place among the more noteworthy occasions, 
is the Anniversary Luncheon organized by the Royal Aeronautical 
Society to be held on January 12 at the Dorchester. It is intended 
to serve the dual function of a celebration of the 94th birthday of the 
oldest aeronautical society in the World and commemoration of the 
Golden Jubilee of what has come to be considered as the Golden 
Year of British Aviation—1910. 

This occasion certainly seems likely to start the aviation calendar 
for 1960 with something to remember. It was originally planned that 
the Prime Minister would be the guest of honour and principal 
speaker, but unfortunately his forthcoming South African tour has 
now made this impossible. Fittingly enough, however, his place wiil 
be taken by the Minister of Aviation, Mr. Duncan Sandys. Doubtless, 
he will say something about recent major moves in the reshaping of 
the aircraft industry and will indicate what other like changes may 
be expected in the not-too-distant future. 
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Matters of Moment 


Anglo-German Collaboration 


I would seem highly likely that a technical agreement covering 
VTOL aircraft development has been, or is soon to be, 
drawn up between Short Bros. and Harland, Ltd., of Belfast 
and the German Messerschmitt company. There has been 
neither confirmation nor denial of this by Shorts; however, 
Messerschmitt executives have been to Belfast and Short 
directors have recently visited Germany. 

With such an agreement it is possible that the supersonic 
VTOL fighter reported to be under development by Messer- 
schmitt may be to some extent a joint venture with Shorts. 
This might explain the recent statement by the Minister of 
Defence, Mr. Watkinson, when he disclosed that Britain might 
adopt and build a German VTOL aircraft. 

Mr. Watkinson said two British companies were already com- 
peting in this field. They are presumably Shorts and Hawkers, 
whose respective solutions to the VTOL problem are backed 
by our two largest engine companies, Rolls-Royce and Bristol 
Siddeley. For small military VTOL aircraft Rolls-Royce favour 
the use of jet-lift engines such as their RB.108; Bristol Siddeley 
advocate combining the lift and thrust functions in a single 
engine such as the BE.53 ducted fan. 


CThunderbird’s Successor 

CCORDING to the English Electric company’s annual 

review of its activities, development of a successor to the 
Thunderbird surface-to-air missile “is well under way.” This 
new weapon system will make use of the most advanced radar 
techniques and will have increased range and improved per- 
formance against very low level targets. 

The review also expresses satisfaction at the success of the 
Service acceptance trials of Thunderbird itself. These trials. 
conducted jointly by the M.o.S. (now M.o.A.) and a Service 
trials unit at Woomera have, it says, proved the missile to be 
exceptionally reliable. It adds that these results have been 
achieved by units from the first run of production missiles. 

A feature of the company’s activity during 1959 has been a 
continued shift of emphasis from manned military aircraft to 
guided weapons and to civil aviation. So far as the latter is 


a 


TESTING THE D.H.121.—The first large component of the 
Airco D.H.121, a fuselage nose section and cockpit canopy, is 
now undergoing static and fatigue pressure testing at Hatfield. 
A proof pressure test has been completed at 11 p.s.i. and a fatigue 
test representing 40,000 flights of 14 hr. each has now begun. 


JANUARY 1, 1960 


SHAPE TO COME?—First photograph of a model of the 

remarkable Swallow variable-geometry aircraft designed by Dr. 

Barnes Wallis. Here the wing tips are moved forward for low- 

speed flight; at high speeds they swing back to form a sharp 
arrow planform. 


concerned, mention is made in the review of important contracts 
received for English Electric equipment for civil aircraft. The 
importance placed by the company on this work was, in fact, 
underlined during the year by the opening of a special service 
and stores depot at London Airport, so that the company’s 
aviation equipment could be dispatched rapidly to any part of 
the World. 

Among the developments in this particular field has been a 
9-kW. brushless pc generator to meet the requirements of 
medium-range civil aircraft. Air-cooled generators have not 
proved practical for high-speed aircraft of the type coming into 
use and development tests are being done on an oil-cooled 
brushless ac generator for such aircraft. 

On the aircraft side during the year, the review says, the final 
stages of the Lightning's flight test programme designed to clea: 
the aircraft—with its armament and navigation systems—fo1 
service with the R.A.F., have been accomplished. Production 
of the Lightning is said to have been “ in full swing “ throughout 
the year and a considerable number of these aircraft are now 
flying. 

Mention is made in the review of the formation at the 
beginning of the year of English Electric Aviation, Ltd.—a 
wholly owned subsidiary to be responsible for the research. 
design and development of aircraft and guided weapons 
Something is said, too, about the joint design study with 
Vickers-Armstrongs (Aircraft) for the TSR2 supersonic strike 
* Canberra-replacement ™ aircraft, and the subsequent develop- 
ment contract received by the two companies; no information 
is forthcoming, however, about progress made to date or of 
further details of this important aircraft. 


Fighter Replacement Round-up 


ITH one Commonwealth and at least three NATO countries 

interested in replacing or building up their respective fighte: 
forces, the business of selling such aircraft has recently reached 
new levels of international competition. 

One of the most significant developments during the past 
few weeks has been the West German plan to acquire a furthe: 
364 Lockheed F-104G Starfighters for the West German Ai: 
Force. This new purchase is in addition to the 96 Starfighters 
already ordered by Germany direct from Burbank and the 
200 Starfighters to be built under licence. Some of the additional 
364 fighters are also expected to be built in Germany under 
licence and components for the Burbank-built Starfighters are 
being manufactured by Canadair in Montreal. 

This latest German purchase, which brings its total Star- 
fighter order to 660, means that in approximately six years 
the West German Air Force fighter-bomber force will comprise 
only Starfighters and Fiat G.91s. These will replace the Sabres 
and F-84 Thunderstreaks at present in service. 

The Netherlands and Belgian Air Forces are also looking 
for a replacement for their 350-odd Hunter F.4s and 6s, and 
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a joint decision on their selection is expected in the very near 
future. Both countries want to build their new fighters under 
licence as a combined venture and the likely choice seems to 
be between the Starfighter, the Dassault Mirage 3A and the 
Republic F-105D Thunderchief. 

his last-named type is reported to have been offered to the 
Royal Netherlands Air Force at a guaranteed fixed price of 
$1.4 million per aircraft and it is thought that the French have 
made an offer which will enable Dutch and Belgian manu- 
facturers to build Mirage 3As at a cost reported to be £75,400 
per fighter less than the undisclosed Starfighter price. The 
most likely contender would seem to be the Starfighter, which 
could obviously be built in Germany as well as in the United 
States, although Lockheed has offered Holland and Belgium 
manufacturing rights. 

As mentioned in our issue for December 18, the Australian 
Government is studying a number of fighters to replace the 
R.A.A.F..s Commonwealth CA-27 Sabres and a team from 
the Service’s London headquarters has started an evaluation of 
the Mirage 3 as a possible aircraft. Australian technicians have 
visited the Dassault works and representatives of the French 
company have been to Australia for talks with the Minister for 
Air and the R.A.A.F. Air Board. 


\ Sting for the Frigates 


LL-WEATHER night and day operations against sub- 

marines by frigates and helicopters acting together as 
hunter/killer teams came a stage nearer reality a fortnight ago 
when a successful series of night landings was made on the 
frigate H.M.S. “Undaunted” by a Saunders-Roe Wasp 
helicopter. This represents one of the first occasions 
on which a helicopter has been operated by night from a 
landing platform on a frigate; during these trials, made by 
three pilots, the Wasp made 31 night landings. 

Different lighting systems were evaluated; in one case land- 
ings were made by the light of a searchlight 
mounted on the helicopter and in another the 
position of the platform was outlined by small 
lights. The trials lasted five weeks and during that 
time more than 300 landings were made on the 
21-ft. x 26-ft. platform. Details of the Saro Wasp 
helicopter and photographs of frigate trials” are 
given in an article on pages 13 to 16 of this issue. 

Frigates are ineffective against fast, modern 
submarines, either nuclear or conventional, which 
can travel faster submerged than the frigate can 
move on the surface. But if the frigate’s sonar 
detection system is used to direct a helicopter 
carrying homing torpedoes, the chances of effec- 
tive anti-submarine operations are much greater. 
With light all-weather helicopters, such as_ the 
Wasp carrying homing torpedoes, now becoming 
available, the frigate may regain the importance 
which it held in the late War as an anti-submarine 
weapon. 

Aerodynamics Made Easy 

HE introduction of a new instructional film in 

the series produced by the Shell Film Unit is 
always something of an event because their educa- 
tional value is so unfailingly high. Last week came 
the premiére of the third in the series of simplified 
explanations of the aerodynamics of high-speed 
flight. The first, produced in 1956, dealt with the 
approach to the speed of sound; the second came 
a year later covering transonic flight; and now, to 
complete this particular trio, Part 3 takes one into 
the realm beyond the speed of sound. 

In colour and again with a most skilful applica- 
tion of animated diagrams, this little film gives a 
clear introduction to such problems as the need 
for sweepback and the choice of double-wedge or 
circular-arc aerofoil sections. It contains, incident- 
ally, one of the best illustrations of Mach angle 
and the formation of a Mach cone that we have 
seen to date. The diagrams, which are never dull 
because they are so well devised, are interspersed 
with some very fine air-to-air, and other, shots of 


FOR LAUNCHING SOON.—This year’s “big 

event” in the field of British rocketry is likely to 

be the launching, at Woomera, of the de Havilland 

Propellers Blue Streak LRBM. Blue Streak offers 

great promise, not only as a ballistic weapon but 
for boosting satellites into orbit. 
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a variety of French, American and British supersonic aircraft. 
And to round off the performance on a futuristic note, adding 
point to the technicalities, the film ends with some views of a 
number of hypothetical next-generation supersonic aircraft. 


Showing the Hunter Trainer 


NOTHER aviation film premiére last week was that of 

* The Hunter Jet Trainer,” a small documentary produced for 
Hawker Aircraft to aid their sales drive by showing prospective 
customers something of what the aircraft can do. This it 
achieves with some first-class photography from the ground 
and in the air. Some particularly effective shots have been 
taken with a camera mounted in the tip of the fin. 

It would be pointless to try and describe the film in detail 
in the space of 20-odd minutes it presents a mass of information 
in a most acceptable form and in colour 

After a suitably impressive introduction by the black Hunters 
of No. 111 Squadron, the film takes the audience through a 
training sequence in which the pupil and instructor take-off 
and climb the Hunter Trainer to, 40,000 ft. for stalls and a 
four-turn spin. Next, animated diagrams are made good use 
of for showing the almost unbelievably wide range of stores 
that can be carried by the two-seater These are followed 
by sequences giving practical demonstration of the firing of 
the Aden gun, two-inch rocket pods, and napalm bombs. Other 
splendid air-to-air shots include some exhilarating low flying 
at high speed and air-to-air gunnery practice. 

The company has high hopes for the two-seat version of its 
ubiquitous Hunter—versions of which have been exported to 
the tune of £200m. to date. Estimates have indicated that 
over the next five to 10 years somewhere around 5,000 
advanced trainers in the World’s air forces wili be scheduled 
for replacement. The Hunter Trainer should stand a good 
chance of taking a useful share of this market. Already it has 
been adopted by Denmark, Holland, Peru, Jordan and India 
as well as by the R.A.F. and the Royal Navy. 
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General Aviation News 


FIRE-FIGHTING MARS.—The four 
surviving Martin Mars flying-boats of six 
‘yuilt for the U.S. Navy in 1947 are to be 
converted by Fairey Aviation of Canada 
as fire-fighting tankers. They have been 
purchased by Forest Industries Flying 
Tankers, Ltd., and will be used in British 
Columbia to combat forest fires. Each 
Mars will carry 7,000 gallons of water, 
which can be released in four seconds 
from 200 ft., to cover an acre of forest. 
Refilling the water tanks will take one 
minute. 

SINHALESE PROVOSTS. Six 
Hunting Provost T.Mk.Sis have been 
handed over to the Royal Ceylon Air 
Force. At a recent brief ceremony a 
Hunting test pilot, Lieut. Cdr. J. 
Overbury, handed the aircraft's log 
books to the C.-in-C., Air Cdre. J. L. 
Barker. Armed versions of the Mk. 3 
trainer, the T.Mk.SIis will be employed 
on Army tactical support and recon- 
naissanc: work in addition to pilot 
training 


PROBE POSTPONED. — A_ US. 
attempt to launch a solar probe between 
the orbits of Earth and Venus, originally 
scheduled for December 10, has been 
postponed because of “electronic diffi- 
culties in the probe.” A new firing date 
may be announced this month. 


VANGUARD SILENT.-— The tracking 
and telemetry transmitters within the 
Vanguard III satellite became silent in 
mid-December. Launched on Septem- 


Commercial Aviation Affairs 


VANGUARD NOTE.—Five Vickers 
Vanguards are now flying and the tropical 
trials at Khartoum and Johannesburg 
have been completed. The fifth aircraft 
(G-APED) will start five weeks’ intensive 
route proving trials early this year and 
will be seen at nearly all European and 
Eastern Mediterranean airports. 


SABENA CARAVELLES.—The four 
Caravelle VIs ordered by Sabena for 
delivery in February, 1961 (see our 
Dec. 18 issue), will have 70 seats in first- 
class and tourist cabins. They will be 
used on the Sabena network in Europe 
and to the Middle East; typical journey 
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EXPORT POWER.—A 
contract has been signed 
by the Japanese Defence 
Agency for 32 Bristol 
Siddeley Orpheus 
turbojets for the Fuji 
T1F2 trainer. This air- 
craft was described in 
our issue of March 6, 
1959. 


ber 18, the satellite broadcast scientific 
data over a period of 85 days; the silver 
zinc batteries it carries had a nominal 
lifetime of 90 days. It is expected to 
remain in orbit up to 40 years. 


SIKORSKY S-64.--Sikorsky Aircraft 
plans to fly a prototype of its S-64 
turbine-powered crane in the autumn of 
1960. Similar in layout to the S-60 
already flying, it will have two shaft-drive 
turbine engines and a payload of eight 
tons. A family of Sikorsky “turbo- 
cranes” is under development to lift pay- 
loads up to 40 tons. 


RECORD REWARDS. For setting 
(subject to F.A.I. confirmation) new 
World records for altitude, speed, speed 
over 100-km. circuit, and _ helicopter 
altitude, five U.S.A.F. pilots have each 
been awarded the American D.F.C. 
Major J. Rogers, who set the absolute 
speed at 1,520.9 m.p.h. in an F-106, was 
awarded the Thompson Trophy: Brig. 
Gen. J. H. Moore won the Bendix 
Trophy for his 1,216.48 m.p.h. over 
100 km. in an F-105, and Capt. J. B. 
Jordan gained the General Electric 
Trophy for reaching 103,395 ft. in an 
F-104. 


times from Brussels, as given by Sud- 
Aviation, will be Frankfurt, 45 min.: 
Nice, 1 hr. 36 min.; Rome, | hr. 50 min.; 
Palma, 2 hr. 5 min.; and Ankara (with 
stops at Frankfurt and Athens), 
4 hr. 15 min. 

VISCOUNT 409. Vickers-Armstrongs 
(Aircraft) has confirmed the sale of a 
fourth Viscount 807 to N.Z.N.A.C., for 
delivery in 1961. The total of Viscount 
sales is now 409. 


BRITANNIA DELIVERY. The two 
Bristol Britannia 308s for  Trans- 
continental S.A. left Bristol for Buenos 
Aires on December 16 and 17 respec- 


tively. They have been furnished to 
carry 16 first-class and 88 tourist passen- 
gers and are now in service between B.A. 
and New York via Sao Paulo, Rio and 
Caracas. 


VARIG CARA VELLES.—Varig 
(Brazil) planned to inaugurate Caravelle 
service on December 21 from New York 
to Nassau, Port of Spain, Belem, Rio de 
Janeiro, Sao Paulo, Montevideo and 
Buenos Aires. An initial weekly service 
will be increased to two a week early 
in 1960. The Caravelles will be main- 
tained by Lockheed Aircraft Service at 
New York. 


STOL HERCULES.— Blown 
flaps and control surfaces 
are being tested ona 
Lockheed Hercules trans- 
port. Compressed air is 
supplied by two Allison 
YT56-A-6 ‘load compres- 
sor’’ engines in wing pods. 
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REDUCING THE PENALTY.—The 
provisional increase of 7 rotation 


(nosewheel-lifting) speed for the Boeing 
707 Intercontinental, imposed by F.A.A. 
last September (see our issue of 
October 9, p. 307), has now been finalized 
at 3-5", above the originally certificated 
speed. This reduction in VrR_ permits 
higher gross weights to be used when 
there are runway-length limitations—as, 
for instance, at L.A.P., where the longest, 
9,576 ft., runway is insufficient for maxi- 
mum weight take-offs. 


DEADLOCK.— Discussions to renew 
the air services agreement between 
France and Australia have reached a 


deadlock, and air traffic rights between 
the territories of the two nations were 
to be suspended on December 31. Qantas 
provides a fortnightly service between 
Sydney and New Caledonia, and T.A.I. 
calls once a week at Brisbane on its 
Paris-Borabora service Australia has 
asked for a trans-Pacific route via Tahiti 
in return for T.A.I. traffic rights at 
Sydney 


MORE WAITING ROOM.—Alitera- 
tions are to be made in the passenger 
terminal building at London Airport to 
provide more room for airline check-in 
desks and passenger departure lounges, 
and less room for Customs examination. 
Final details of the changes are still to 
be approved by the M.o.A 


HERALD BACK. — The prototype 
Handley Page Herald (G-AODF) arrived 
back in the U.K. on December 18 at the 
end of its Australian tour. This aircraft 
has now visited 41 countries in_ the 
course of three demonstration tours start- 
ing in April, 1959, and has covered 
135,000 miles and made 400 landings 


APPROVAL.—Members of 


the Federal German 
Government's approval 
board _inspecting the 


Martin-Baker GUS ejector 
seat in the Lockheed T-33. 
Martin-Baker seats are to 


be fitted to all the 
Luftwaffe’s American jet 
aircraft. 


VISCOUNT LOST. An Alitalia 
Viscount on a training flight crashed at 
Ciampino, Rome, on December 21, 
killing the two occupants. 


DOPPLER FOR. T.C.A. 
Doppler FM-CW_ Radar 
Systems have beew ordered by 
for its fleet of DC-&s 


KHARTOUM LIGHTS, -G.E.C. high- 
intensity runway lights have been installed 
on the northern approach and runway at 
Khartoum Airport, to improve visibility 
in the “haboob,” a local rising sand 
storm. High-intensity angle-of-approach 
indicators have also been installed. 


Collins 
Navigation 
r.C.A 


THE RIO TRAGEDY.—A _ VASP 
Viscount flying from Sao Paulo to Rio de 
Janeiro and a Brazilian military trainer 
collided over Rio on December 22. All 
31 occupants of the Viscount were killed, 
and at least 10 other fatalities were 
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The 
pilot of the trainer, an air force cadet, 
parachuted to safety. 


caused by the falling wreckage. 


AIRPORT ACTIVITY. — Air transport 
movements at U.K. aerodromes in 
September increased by 6% to 41,229, 
and passengers handled increased by 20%, 
to 1,039,682. Freight picked up and set 
down was up by 38% to 30,551.6 short 
tons. 


M.E.A. RADAR.—Middle East Air- 
lines is equipping its fleet of Viscounts 
with Ekco E160 weather radar and is 
installing the equipment. 


SAFER’ SEATS. Passenger seats 
designed by a Sabena technical engineer 
are being made by Sabena for the first- 
class cabins in its fleet of Boeing 707s, 
and also for the Air France Boeings. The 
seats have special features to increase 
comfort and safety 


DOUGLAS.— 
vice-chairman 
vice-president, 


RETIRING FROM 
Frederic W. (Ted) Conant, 
of the board and senior 


BEST CADET.—Senior Under Officer 


T. C. Porteous with the Sword of 
Honour which he received as the Best 
Cadet of Cranwell’s No. 76 entry. 


“JANE’S" OCCASION.—Mr. Peter 
Masefield with the retiring editor of 
Jone’s All The World’s Aircraft, Mr. 
Leonard Bridgman, on his left and the 
new editor, Mr. J. W. R. Taylor, on his 
right. Extreme right is Mr. H. Sampson. 
The occasion was “jane’s" Golden 
Jubilee party. 


manufacturing. of the Douglas Aircraft 
Company, is to retire next February. 
He has been in charge of Douglas pro- 
duction since before World War II. 


T.C.A. APPOINTMENT.—Mr. John 
A. Ross, station operations manager for 
T.C.A. at London Airport for 12 years, 
has been appointed assistant director of 
passenger services in Montreal. 


A BRISTOL RETIREMENT.— Mr. 
C. M. Tunstall, assistant works manager, 
development manufacturing (aero), of 


Bristol Siddeley Engines, Ltd., retired on 


December 31. His association with the 
Bristol Siddeley organization dated back 
to 1916 when he first joined Siddeley 
Deasey, Ltd. (later known as Armstrong 
Siddeley Motors, Ltd.). He was 
appointed assistant works manager, 
development, of Bristol Acro-Engines, 
Ltd., in 1955. 


B.O.A.C. CHANGES.—Mr. J. R. 
Allison has left Karachi to take up his 
new appointment as B.O.A.C. manager, 
Nassau. He is succeeded as manager for 
Pakistan and Afghanistan by Mr. B. D. 
Cayford, D.F.C. 
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The Calculated Risk 


URING the past 15 years the air transport industry has, on 

the whole, been astonishingly lucky. Very few of its new 
aircraft have run into trouble which was disastrous enough to 
make the regular or potential air traveller think again. And 
the industry has been especially lucky since the introduction 
of the big turbojets with their theoretically catastrophic 
potentialities. 

Maybe the word “lucky” is the wrong one to use. The 
operators and manufacturers have taken a calculated risk and 
the difficult situations have, more often than not, been saved 
by the skill, experience and good training of the flight-deck 
crews. Certainly this has been true during the introductory 
period for the big turbojets—and was probably true during that 
of earlier new types, including the comparatively brief airline 
life of the first of the turbojets. 

Major disasters with the 707 have been avoided on at least 
three (and probably more) occasions during the past year by 
good work on the flight deck. Even though one “ incident,” the 
dive over the Atlantic, was initially caused by inattention in that 
important section of the aircraft, the error was more than offset 
by the recovery effort—and one would not normally expect an 
aeroplane to enter a howling spiral dive just because of 
temporary inattention. The safe denouement for the other two 
known events—the Roman Holiday affair at Idlewild (when the 
aircraft was brought safely in with major undercarriage failure) 
and the accidental flaming-out of two engines just after take-off 
from Le Bourget—were directly to the credit of the crews. 

The remarkable thing is that there have been no publicly 
recorded cases of real trouble during the actual take-off 
though at least one has been marginal because of the effect 
of snow or slush on acceleration. Although the take-off per- 
formance is safe enough according to the book, there is, in fact, 
precious little paving left at lift-off and nobody really believes 
that it would be possible to make a safe stop from VI speed 
when the remaining runway is already being eaten up at a rate 
of something over 200 ft./sec. and when allowance must be 
made for decision delay. 

The situation in the take-off case has been saved—and will 
continue to be saved—-by the essential reliability of the present- 
day turbine engine. One has only to realize that the rotation 
and lift-off speeds of the long-haul] turbojet transport, even at 
a fairly moderate gross weight, arc of the order of 155 and 165 
knots to appreciate that, once decision speed has been reached, 
the aircraft is irrevocably committed to take-off. These speeds 
are better understood when they are converted to feet per 
second (260 and 278 respectively) and thought of in relation to 
available runway distance. In such circumstances absolute as 
opposed to statistical safety can be offered only by the construc- 
tion of thousands of feet of stopway at the ends of al] runways. 

The facts remain that, to 1958, accidents had not increased 
in number and that between 1952 and 1958 the airline fatality 
rate per 100 million passenger-miles had shown a fairly steady 
decline from 1.56 to 1.13——-theugh 1959 results will probably 
show an increase. 

Nevertheless, it is very doubtful if aircraft are actually more 
reliable than they were, and it is likely that the steady state of 
the accident trend can be attributed largely to systems dupli- 
cation and to better flight-crew training—in particular to the 


extensive use of simulators in the development of practised. 


confident, actions in emergency and in the correct sequencing 
of flight and systems procedures. 

My own personal statistics, for what they are worth, suggest 
that aircraft are much less reliable than they were 15 to 20 
years ago. In the course of some 1,800 hours of War-time 
ferrying and routine production and other testing | suffered 
two complete engine failures and (not including the frightening 
results of minor ground-crew errors, such as the failure to 
attach such things as panels and cowlings correctly) eight other 
grossly displeasing situations caused by systems, control, or 
ancillary failures. During about 500 hours of passenger flying 
in transport aeroplanes since the War I have been involved 
in unrehearsed emergencies following two complete engine 
failures and two systems or ancillary failures. So we have 
180 flying hours per serious incident for War-time flying (in 
quickly produced and sometimes haphazardly modified aircraft) 
against 125 hours per incident in post-War transport aircraft. 

Thanks to flight-deck skill and experience the four post-War 
events resulted in nothing worse for me than frights and periods 
of nervous discomfort while the situation was being effectively 
dealt with by the crews of the aeroplanes concerned—but any 
one of the four might have ended less satisfactorily. We are 
now entering an air transport era in which aeroplanes are 
becoming very complicated and in which the price of any 
human failure to cope with emergencies is higher than it has 
ever been. 

The very least that can be done is to ensure that it is com- 
paratively easy for the flight-deck crew to deal with emergencies 
as they inevitably arise—and to do more than has been done to 
ensure that these emergencies are as rare as they can possibly 
be made by technical experience and adequate proving. 

In the current issue of The Log an airline pilot points out, 
amongst other things, some of the prospectively dangerous 
peculiarities of the flight-deck equipment of a comparatively 
new transport aeroplane—which, he emphasizes, is otherwise 
exceptionally safe and pleasant to handle. “. . . . The fuel 
heater switches.” he writes, “are labelled ‘open’ and * shut’ 
(your guess)... . To lower the undercarriage on the red system 
the emergency lever is moved not down, but up. . On the 
blue system a blue light may show failure, but on the yellow 
system a yellow light shows satisfactory operation. . The 
control column effectively prevents the pilots from seeing their 
respective turn-and-bank indicators. . . . The optical properties 
of the centre windshields are frightening . . .” and so on 

The writer concludes with the following pointed comments: 

“1. If there is a system which works perfectly on another 
aircraft, use it—don't bother to design a new inferior system. 

7 The normal car driver does not think about such things 
as when to change gear; he does it by habit and his subconscious. 
Much piloting is the same. So don't change conventions 
unless the cost of the training. which will unlearn the old 
habits as well as teaching the new, is more than justified. 

“3. Let controls work in the natural sense and keep instru- 
ments unambiguous. Remember that pilots have eyes in their 
heads, not their knees, and place instruments accordingly. 

“4. Keep systems as simple as possible and able to revert 
to basic if necessary. 

“5. Leave room on the flight deck for the pilot (always 
assuming the aircraft needs one).”—H#.A.T. 


TREE TRANSPORT-—This 

Antonov An-10A, making 

a refuelling stop at Prest- 
. wick on December 17, was 
the first of the type seen in 
Britain. It was bound for 
Andrews Air Force Base, 
Washington, from Russia, 
with a gift of 40 trees and 
shrubs for President 
Eisenhower's Gettysburg 
farm from Mr. Khruschev. 
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Fourth Airport for New York 


Y 1965 the three airports already serving New York are 

likely to reach saturation point, with traffic at almost twice 
the 1958 volume, according to the latest surveys of the Port 
of New York Authority. Development of a fourth major 
airport in the New Jersey-New York Metropolitan Area has now 
been proposed to meet the continuing traffic growth, which by 
1975 is expected to be more than three times the 1958 figure. 
The new airport would be designed to handle transcontinental 
flights, but not international traffic. 

After studying 15 sites in New Jersey west of the Hudson 
River, the Authority has found only one which meets all 
its requirements. This is in Morris County, south of 
Morristown and approximately 30 miles from Manhattan. A 
large part of the proposed site is known as the Great Swamp 
and would require a special drainage scheme to control 
flooding. A village and several large estates are included in 
the 10,000-acre site. 

The proposed layout provides four runways of at least 
12.000 ft. each, in parallel pairs not less than 3,000 ft. apart 
and integrated with the alignment of the runways at Newark, 
La Guardia and New York International Thus, the two 
instrument runways would be on the 4/22 alignment (northeast- 
southwest) and two others at right angles, on 13/31. To reduce 
the noise for local communities, the runways would be so sited 
that the start of the take-off roll would be at least five miles 
from the nearest community. Cost of construction would be 
about $220 million and the airport—like the others provided 
by the Port of New York Authority—would be self-supporting. 

The growth forecasts which have led to the Authority's pro- 
posals indicate that peak-hour movements in the New Jersey- 
New York area in 1965 will be 169, compared with the 
maximum of 150 which can be handled at Idlewild (70) and 
La Guardia and Newark (40 each). By 1975, over 200 move- 
ments per peak hour are expected. Capacity for at least 70 
movements per peak hour is required at the proposed new 
airport, which in turn dictates at least four runways 

The Authority notes that about a quarter of all the U.S. 
commercial air travellers use one of the New Jersey-New York 
airports. From 4.3 million in 1949 the total increased to 
13.5 million in 1958 and is expected to reach 24.7 million in 
1965 and 45.3 million in 1975 

Major legal battles are forecast in New York before per- 
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mission is obtained for the airport to be developed, with local 
communities and citizens resisting the plan. The project will 
be submitted in 1961 to the New York and New Jersey 
Legislatures, both of which must approve it before work can 
proceed. Completion is not expected before 1970 


Flight Deck Requirements 


EW measures by the Federal Aviation Agency to regulate 
the age and training of U‘S. airline pilots (as recorded in 
for December 18) have clearly been influenced by the 


our issi 
introduction of jet equipment 
and the rules concerning airline 
intended, says the F.A.A., to provide 
safety for the flying public.” 

Explaining the mandatory retirement age of 60 for airline 
pilots, the F.A.A. refers to “the progressive deterioration of 
both physiological and psychological functions which normally 
occur with age™ and result in significant medical defects. 
*“ Allowing pilots in this age group to remain in command 
of aircraft carrying up to 165 passengers at speeds of 550 m.p.h. 
would be a hazard to safety in air carrier operations.” The 
regulation is based on the fact that sudden incapacitation 
through heart attacks and strokes becoines “ significantly more 
frequent in any age group reaching 60” and cannot be pre- 
dicted by prior medical examination 

The F.A.A. admits that age has never been proved to be a 
factor in airline accidents, but also notes that there are not 
enough of these accidents for such relationships to be indicated 
statistically. It rejects the Air Line Pilots Association recommen- 
dation that pilot fitness should be assessed on an individual basis 
with no age qualification on the specific grounds that the like- 
lihood of heart attacks and strokes cannot be predicted 
medically. 

When the new rule is imposed on March 15, about 40 pilots 
will be forced to retire immediately. In the next eight years, 
the F.A.A. estimates about 250 active airline pilots will reach 
the retiring age, while many others will have retired volun- 
tarily. Because most airlines select the crews for their new 
fleets by a seniority bidding method, a large proportion of these 
pilots are likely to be flying turbine aircraft. 

Neither of the British airline Corporations imposes an age 
limit on its pilots provided they continue to pass the regular 
proficiency checks and medical examinations (conducted by the 
Ministry of Aviation). The F.A.A. notes, however, that of 
the large European airlines it questioned on this point, one 


Both the age limit for pilots 
training programmes are 
“a greater measure of 


had a compulsory retiring age of 60 and the others compelled 
pilots to retire at 55. 

The new regulations concerning training programmes require 
each airline to obtain F.A.A. approval for its programme, 
more comprehensive training to be given to co-pilots and annual 
proficiency checks for co-pilots. Second-in-command pilots in 
three-pilot crews will be required to take the same training 
and proficiency checks as the captain. These rules will become 
effective on January 1, 1961. 


_ a , 
Che Air-freight Business 
NCE again the latest statistics (for September, 1959) from 
the Ministry of Aviation for U.K. aerodromes show a 
vigorous upward trend in freight movement by comparison 
with the same month of 1958. The tonnage rose by 38%, from 
22,070 to 30,552 short tons—with Ferryfield’s vehicle traffic 
accounting for 14,836, or 48.5% of the overal! total. 

The non-vehicle total (about 10,000 tons) for the month looks 
imposing until it is compared with the total U.K. 
freight movements by all transport media. Board of Trade 
figures for the first six months of 1959 show that the propor- 
tions of exports and imports carried by air were, respectively, 
only 4% and 3.2 though the increases in relation to 1958 
were 29%, and 33 Machinery of all kinds provided the 
biggest single commodity to be air-freighted with 42% of the 
exports and 35% of the imports coming within this category; 
the percentage proportions of other commodities are in single 
figures. The U.S.A. and Europe were our major trading 
partners, with the former taking 16% of our air exports and 
sending 20% of our imports. 

This month B.O.A.C. will be receiving the first of three new 
cargo hoist vehicles from Douglas Equipment to speed up the 
loading and unloading of the big turbojets. The main platform 
of these vehicles is a completely moving floor consisting of 
two conveyors which can operate in tandem or independently. 
With its van-type body the platform can be raised or lowered 
hydraulically between loading heights of 3 ft. 6 in. and 12 ft. 
and engages automatically with a drawbridge, over the vehicle’s 
driving cab, which incorporates another conveyor protruding 
2 ft. into the aircraft hold 
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Air Transport ... . 


Air Affairs in the House 


E commented, in our previous issue, on the proposed 

introduction by B.O.A.C. of economy-class fares to the 
West Indies, Africa and the Far East. News that the 
Government had granted B.O.A.C. permission to go ahead with 
these cabotage route services without IATA agreement (but 
subject to the approval of the other Governments directly 
concerned) was the only policy statement contained in Mr. 
Duncan Sandys first major speech to the House (on 
December 15) as Minister of Aviation. 

Mr. Sandys made it clear that these economy fares are quite 
distinct from the very low fares proposed by some independent 
companies. The latter proposals are being examined with the 
independents and the Corporations together and the Minister 
said he hoped “that we shall be able to work out solutions 
which will give some reasonable satisfaction to both parties.” 

In replying to the debate on the Air Corporations Bill, 
Mr. Sandys referred to various B.O.A.C. and B.E.A. matters 
raised by other speakers from both sides of the House. Among 
the matters still under consideration by the Government were 
the question of a direct subsidy to B.E.A. for its services to the 
Scottish Highlands and Islands and the Isle of Man, and of a 
contribution towards the cost of introducing new aircraft. 
Both these measures were recommended by the Select 
Committee on Nationalized Industries in its report on the 
Corporations last year. 

B.O.A.C. had made a profit on its own services of nearly 
£1 million, after charging interest on capital, in the seven 
months from April to October, 1959, Mr. Sandys reported. 
Traffic has increased by 25°, over last year, and the Corpora- 
tion had taken second place to Pan American on the Atlantic. 
Losses on the associate companies were expected to be reduced 
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DOCTOR DROVER.—De Havilland Drovers, built in Australia 
shortly after the end of the War, are among the aircraft used by 
the Flying Doctor Service. This one is named “John Flynn” 
after the Presbyterian missionary who founded the service. 


from £3 million to about £500,000 in the current year. 

Because of the difficulty in selling the stop-gap DC- 
which according to Mr. Sandys, it had been intended to sell 
when the Boeing 707 became available in 1960-61—they might 
continue to be used for a longer period in subsidiary réles. 
B.O.A.C. had no intention at present of buying freighter air- 
craft such as the Short Britannic. Mr. Sandys also confirmed 
that Bristol had paid B.O.A.C. a substantial sum because of 
late deliveries of the Britannia, but this did not fully com- 
pensate B.O.A.C. for consequent losses. 

The Air Corporations Bill, which received its second reading 
without a division, increases the borrowing powers of B.O.A.C. 
from £160 million to £180 million, and of B.E.A. from £60 
million to £95 million. These new figures are expected to 
cover the Corporations’ borrowing requirements up to the end 
of the 1963-64 financial year. 

The borrowing powers previously approved had _ been 
expected to be adequate until 1960-61, but changes in the 
Corporations’ re-equipment plans and, in particular, orders for 
the Vickers VC10 and Airco D.H.121 made additional financing 
necessary. A note of the costs of the new B.O.A.C. fleets, with 
particular reference to the VC10, appeared in our issue for 
December 11, page 590. 


B.E.A. in October 


S the table below shows, B.E.A. increased its total traffic 

by 19% in October, compared with the same month last 
year. The most notable increase was in the freight tonnage. 
up by 26.5%. In the first ten months of 1959, B.E.A. freight 
was 25° ahead of the figures for 1958, and the freight ton- 
miles now exceed 13 million a year. Almost all of this is 
carried as “ fill-up freight” on passenger services, but seven 
specially converted Dakotas are used for all-freight services. 


October October Vv 

1959 1958 ariation 
Capacity ton-miles offered a 16,070,000 15,220,000 5.6% 
Load ton-miles sold - = 10,796,000 9,061 ,000 19.1%, 
Revenue load factor m - 67.2°, 59.5% + 12.9% 
Passengers carried es ne 262.862 222.626 + 18.1% 
Passenger-miles flown .. a5 91,383,000 78,441,000 + 16.4% 
Passenger load factor ie é 66.9% 60.1% +11.3% 
Freight ton-miles .. vt ‘ 1,424,900 1,126,400 + 26.5% 
Mail ton-miles ss ‘ se 330,900 357,400 — 7.4%, 
Aircraft miles flown <s me 3,072,200 2,936,400 + 46° 
Revenue hours flown + ai 15,704 15,436 + 1.7% 


~ . > Ee , 
Ghana Airways’ First Year 

N its first year of operation, Ghana Airways suffered a net 

operating loss of £174,212. This was less, by some £25,000, 
than had been anticipated when the airline was set up and 
can therefore be regarded as a satisfactory beginning for the 
youngest State airline within the Commonwealth. Total 
deficit, after allowing for payment of dividend, was £190,118. 

The first annual report of the company, recently published, 
covers the year ended June 30, 1959, although Ghana Airways 
did not actually come into existence until July 4, 1958. On 
that date, agreements were signed between the Government of 
Ghana and B.O.A.C. Associated Companies, Ltd., covering 
the setting up of the new airline, the training by B.O.A.C. 
of Ghanaian nationals and the operation in “ pool” of the 
Accra-London service. B.O.A.C. took a 40% share of the 
issued capital, and the Ghana Government, as the only other 
shareholder, undertook to underwrite any losses. 

Operations on the international service began almost at 
once, using chartered Stratocruisers in Ghana Airways mark- 
ings. Since the introduction of Britannias, also on charter 
from B.O.A.C., this route has become profitable and, in the 
final three months of the year under review, an operating 
profit of £10,565 was recorded. 

Operation of the domestic and regional services was not 
taken over from the former West African Airways 
Corporation until October 1, 1958. To start these services, 
aircraft were at first chartered from WAAC (increasing the 
year’s deficit by an estimated £40,000), but the company 
now has its own fleet of two Herons and two DC-3s. The 


original services were from Accra to Takoradi, Kumasi and 
Tamale inside Ghana, and to Dakar and Lagos. During the 
year a service to Conakry, in French Guiana, was opened and 
a Kumasi-Takoradi leg added to the internal network. In 
the nine months from October 1, 1958, to June 30, 1959, 
17,597 passengers were carried on 1,750 flights—substantially 
more than in the same period of 1957-58. On the 99 flights 
between Accra and London, 4,663 passengers were carried. 

Recruiting and training of personnel has been a major task. 
The nucleus was provided by the former WAAC staff in 
Ghana and Ghanaian nationals serving with WAAC in 
Nigeria, all of whom transferred to Ghana Airways, with 
senior administrative and technical staff provided<by B.O.A.C. 
Additional staff for all departments were recruited in Ghana. 

A comprehensive trainee scheme, part of the original 
agreement with B.O.A.C., has started with a view to providing 
the airline’s future management and technical staff. By mid- 
October, 1959, 23 trainees had been chosen for courses in 
England, including two pilot trainees; some pilot vacancies 
remain to be filled. 

In addition, nine traffic clerks and some supervisors and 
semi-senior staff have been, or are being, trained in London, 
and seven stewardesses and two receptionists have been trained. 

Mr. Victor Akakpo has recently been appointed to the new 
position of director of Ghana Airways. Mr. James Mercer 
is chairman and the other members of management are: Capt. 
G. P. Wood, general manager; Mr. L. C. Giles, deputy general 
manager; Mr. J. H. Gell, chief accountant and Ji poe Mr. 
C. Gainsford, station manager; Mr. J. G. Williams, chief 
engineer; and Capt. C. B. Gavin-Robinson, chief pilot. 
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JANUARY 1, 
and ASTRONAUTICS 


Only the VANGUARD 


has this future 
while making money 
right from the start 


THE VICKERS VANGUARD is designed for grow- YEAR PASSENGERS FREIGHT MAIL TRIP PROFIT 
ing traffic, yet it will make profits right from “in h e 640 Ib [=] 250 Ib s1% 


its introduction with payloads no bigger than 
1968 i $490 


those carried by Viscounts today. 


“ 
ra = 

$0 inl 735 Ib = 250 Ib 
& 


This is clearly shown in the _ illustration. 
Profit begins with the first 500-mile trip carrying 


sow 


a 
Hi 960 Ib. 3) 250 Ib \ee $140 
Siannemeel 
© — 
%” 1.100 tb. | [ee] 25016 $2,100 
ines 
ra 


1962 


no more than 42 passengers and 640 |b of 


freight. Even on modest estimates of traffic and 1964 


ably with the years. 1966 


Assuming a 10%, increase per annum in 


traffic, and 7°, in freight, annual and cumula- y 
tive profit at the end of seven years is remark- 1968 ‘oe 


freight increases, its profits will grow consider- ; 


ably high. By employing the Vanguard’s 


cheap-fare possibilities, payloads and profits This diagram shows trip profit on a 500-mile sector at 


realistic European costs and current tourist fares. The start- 


could be much higher. 
point is 42 passengers and 640 !b of freight in 1958. 


Of all the airliners 425 m.p-h. cruising e Freight capacity 7/8 tons at normal 


densities e Full routeing and A.T.C. flexibility e Can use 


only the Vanguard normal existing airfields e Quick turn-round e No airfield 
noise problems e Ten years’ unique Vickers/Rolls-Royce 


has ail these features turbo-prop experience . .. And it is ‘Viscount’ quiet. 


VICKERS VY; 


@ The airliner with the biggest profit potential ever offered to the operator 


FOUR ROLLS-ROYCE TYNE TURBO-PROP ENGINES 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY 
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Proven reliability 


for the V.C.10 


ICKERS 
Hydraulic Equipment 


The engine-driven hydraulic pumps which have 
been selected for the Vickers-Armstrongs V.C.10 
airliner, ordered by BOAC, are of proven 

Vickers design and are being manufactured 

under licence by Sperry Gyroscope Company 
Limited in the United Kingdom. Miexers hydraulic 
motors will also be used for the slats, flaps 

and tail incidence systems. 

The exceptional reliability of Miexers pumps, 
motors and ancillary equipment has been 
established over millions of operational flying 
hours in civil and military aircraft. 


SPERRY ayroscope company timitep 


GREAT WEST ROAD, BRENTFORD, MIDDLESEX. TELEPHONE: ISLEWORTH 1241 
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. 
Air Transport ... . 1-60 
s 
Supersonic wi 
= 
° L Te aREEEE.......4BB...... 
< 
Transport Economics :,,, 
in 
N commercial airline operation, supersonic transports can be me 
competitive with subsonic turbojets, and far superior to 2 
reciprocating engined aircraft. Costwise, a Mach 2 : aircraft ae 
with a take-off weight in the range 175,000 Ib.- 300,000 Ib. is the © 
most economic of supersonic transports, but the growth poten- 
tial of a Mach 3.0 configuration makes this speed also worthy 
of consideration. By 1970, as many as 200 Mach 3.0, 100-seat 0 
transports could be needed for stage lengths over 1,000 st. miles. >. SEanaae onan 500202 
These are among the surprising conclusions pong val in gS 3383883 ebe8888 o8833s8 3888 28 
*An Economic Study of Supersonic Transports” undertaken ~ MESSSSe uSSSSSS usessSss wu 
by Planning Research Corp. of Los Angeles and Washington, es NRREROR ressese e883ses nesses 
U.S.A. The study was made under contract to the Air Rese: irch se MACH I5 MACH 2-0 MACH 2°5 MACH 40 
<= 
is Forecast direct operating costs for a series of supersonic trans- 
ports, over a 2,500-naut.-mile stage, based on the A.T.A. method 
270 and assuming 100 aircraft sold, spares totalling 10°, of first cost, 
\ TURBO JET -/32 PSCRS 10-year depreciation to 10°, residual and 8} hr. daily utilization. 
2:60 \. 

Scope of the Survey. A series of generalized supersonic trans- 
mn XQ ports was used as the basis for the study, taking actual design 
~ 250 ‘ proposals by U.S. manufacturers to establish feasible perfor- 
= mance criteria in the 1960-1970 period. The aircraft considered 
' fell within the following limits, and were examined in all possible 
m 240 combinations 
a Take-off weight: 175,000-700,000 Ib. 

i cw 230 Speed Mach 1.5-Mach 3.5 
a Range 1,000-4,500 naut. miles 
ae No attempt was made to optimize a particular design within 
> 2:20 these parameters. 
G Cost Forecast. Diagrams on this page indicate the principal 
Vv oie results of the study relating to commercial supersonic transports. 
_ It will be seen that the direct operating costs are almost all 
lower than those of a reciprocating (DC-7 type) aircraft, and 
20 in many cases lower than the subsonic (Boeing 707/DC-8 type) 
turbojet. The lowest costs for a 2,500-st.-mile range are 
| developed by a Mach 2.5 transport ‘with a weight between 
+ Doo 7500 2000 2500 3000 3500 3000 a Ib. “y go ed Ib. .., omparing a 175,000-b., Mach 2.5 
OPERATING RANGE -STATUTE Por ransport with a subsonic jet, it is found that fuel costs are the 
same (at 0.37 cents per seat-mile) but the crew, maintenance and 
Total seat-mile costs of hypothetical supersonic transports depreciation/insurance items are 35-50%, lower, in terms of cost 
plotted against range. Seating capacities were based ona 3, 500- per seat-mile, because of the higher productivity of the super- 
" naut.-mile design range and could be increased for shorter sonic type. 
ranges, with benefit to seat-mile costs. When indirect costs are added to direct costs, supersonic 


configurations for Mach 2.0, Mach 2.5 and Mach 3.0 at weights 
and Development Command, U.S.A.F., with three principal Up to 300,000 Ib. are cheaper than the subsonic types, over the 
objectives: to make a comparative economic analysis of recipro- 2,500-st.-mile sector, 


cating, subsonic turbojet and supersonic transport aircraft, Market Forecast. In order to estimate the likely marke 
both military and civil; to analyse the value of speed to the for supersonic transports betw en 1960 and 1975, a prediction 
military logistic system; and to forecast the potential demand of air travel growth was made It was assumed that all 
for a civil supersonic transport. A summary of the study results stage lengths over 1,000 st. miles were potentially suitable 

has recently been published. for supersonic operation. : 
’ The forecast total traffic by 1975 was 
Supersonic Transport Requirements—1965 _— 205,300 million passenger miles, made up 
—_— of 108,600 million U.S. domestic, 29,000 
Mach 2 Mech 3 million U.S. international and 67,700 
Minimum Trip . —— million foreign carrier international. Of 
Distance 50 seats | 100 seats | 150 seats | 200 seats | 50 seats | 100 seats | 150}seats | 200 seats this total, 116,700 million passenger miles 
s are forecast to be over stages of at least 

on 1,000 st. miles. 
= = — 4 “— " = | - 4 > 4 = It is a historical fact, says the report, 
2'000 st. miles 125 6 | | (40 30 | 95 45 35 25 that at any particular time the fastest and 
; 2,500 st. miles 70 35 | 20 15 | 50 30 20 15 most modern aircraft types carry about 
a a 60 of the commercial airline traffic 
; , ; carried or seat-miles offered. The report 
2 nn ee — therefore assumes that the market for 
ait a: alia 540 270 175 140 | 390 195 140 100 supersonic transports can be based on 
1,500 st. miles 345 170 110 85 250 130 90 60 60 of the total market on stages over 
2,000 st. miles 200 100 70 50 145 75 50 _ 1,000 st. miles. Passenger load factors 
2,500 st. miles | 125 | 60 7 - - in ™ are assumed at 60% and utilization at 
— —— eight hours a day. On this basis, the 
Supersonic Transport Requirements—1975 numbers of aircraft likely to be required 
——— — | - are hase in the table ——— 
‘ 720. «| 340 235 180 545 275 180 1 [The assumptions on which these esti- 
1500 -. ao 440 | 220 | 150 120 330 170 110 $9 mates are oad appear to disregard 
2,000 st. miles 285 } 145 95 70 200 100 70 55 h d { difficul d 
2500 st. miles 180 90 60 40 130 60 45 30 technical and operating difficulties an 
| | seem likely to be over-optimistic. 
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THE AEROPLANE 
and ASTRONAUTICS 


Flying 
the 


STOL 
Otter 


by John Fricker 


HORT 
belated 


take-off and landing aircraft are receiving much 


attention nowadays, and we have seen a large 
number oi slightly curious solutions to the problems of 
obtaining near-helicopter performance with _ fixed-wings. 
Unfortunately, the complication involved in achieving high lift 
coefficients at low speeds often results in costs, both initial 
and operating, which are still excessive in comparison with 
those of conventional aircraft. 

The success of the Otter, following D.H. Canada experience 
with more than 1,300 Beavers, has been in demonstrating that 
virtual STOL performance can be achieved in a fairly large 
acroplane without undue desiga complication, and its attendant 
penalties on cruising performance and payload. In keeping 
with this philosophy, the Otter has no slats, its high aspect-ratio 
wing being of a special D.H. maximum-lift section, with double- 
slotted flaps extending over the entire span. The outer sections 
also operate differentially as ailerons 

Flap and aileron surfaces, which are of all-metal construction. 


together account for one-third of the gross wing area. With 
| ipsum Wideman nee 
sa = 


The Otter has a simple and effective cockpit layout, and is 
normally fitted with a ‘‘ throw-over” type control wheel. 


their assistance, the Otter can operate in and out of a 450-yd. 
field, surrounded by 50-ft. trees, in zero wind conditions on the 
600 b.h.p. of its: single Pratt & Whitney R-1340 engine, while 
carrying up to 11 people each with 130 Ib. of baggage, or more 
than 3,000 Ib. of freight. 

This performance. remarkable enough in itself, is achieved 
within the confining framework of the [CAO Flight Manual 
figures. Like other aircraft of its type. even more startling 
STOL capabilities can be realized, as I discovered during a 
recent “ indoctrination” at Hatfield, when the Otter is flown 
to its optimum handling techniques. To conform to such items 
as climb gradients and operating speed margins for con- 
ventional aeroplanes imposes severe penalties on STOL types 
and minimizes the advantages of their design. 

Some modification seems necessary to the performance 
specifications in B.C.A.R.s for these specialist aircraft. Careful 
consideration would be required in framing alterations in the 
Airworthiness Requirements to ensure adequate safety factors. 
Single- and multi-engined designs, however, requiring less than 
a certain length of operating surface and conforming to 
specified flight handling characteristics, should qualify for 
approved operation close to optimum techniques. 

In the case of the Otter, the effect of such approval would be 
to shorten take-off and landing distances by 20%. At the 
maximum weight of 8,000 Ib., the landplane version has a nil- 
wind take-off distance to 50 ft. at sea level (1.S.A.) using ICAO 
techniques. of 1,640 ft. With optimum handling, however, 
under identical conditions. this falls to 1,310 ft.. while corres- 
ponding landing distances from 50 ft. are 1,195 ft. (ICAO) and 
955 ft. (optimum). 

Such improvements hinge mainly on operating much closer 
to the stall or minimum control speeds than is permissible 
with conventional aircraft. They presuppose the sort of low- 
speed docility displayed by the Otter, which is now completely 
viceless. In its earlier form, a strong trim-change made itself 
evident under certain conditions and flap settings, but this has 
been rectified by a flap/trim tab linkage. 

The Otter has a full public transport C. of A. validation in 
the U.K. and many other countries. More than 350 have so far 
been delivered, about two-thirds to the air forces of Canada, 
Chile. Colombia, India, Indonesia and Norway, as well as the 
U.S. Army and Navy. and the remainder to civil companies 
throughout the World. Four national expeditions in Antarctica 
have used the Otter for transport, reconnaissance and photo- 
graphy. and the sole R.A.F. example. XL 710, made a memor- 
able 11-hour flight across the South Pole in 1958. 

Equipped with skis, the Otter is in its second element when 
operating from snow and ice, and it is equally at home on 
floats, or on combinations of wheels, skis and floats. Its sea- 
plane capability is apparent, to the initiated, by the cabin 
entrance door on the starboard side, in addition to the double 
freight doors opposite. for access to either float. There is 
also a small external door on both sides of the cockpit, for 
use when bulky loads prevent access through the cabin. 

Standard accommodation layout is for nine passengers, in 
seats which can be rapidly folded against the wall, flush with 
the lower heater duct. Numerous strong points, with removable 
screw pickets, are provided for freight lashing, and there are 
attachment fittings for six stretchers. An extra jump seat can 
be installed in front of the door in the rear bulkhead, behind 
which is a large camera or cargo drop hatch and, for maximum 
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payload, an eleventh passenger may be carried in the co-pilot’s 
seal. 

Cabin headroom is just under § ft., and overall length, with 
the removable rear bulkhead displaced, is more than 16 ft. 
Optimum payload of the Otter is about a ton, which may be 
carried over more than 1,000 miles. For my familiarization 
flights at Hatfield, which were undertaken with D.H. sales pilot 
George Thornton, we were operating at a fairly light weight, 
with about 110 gal. of fuel in the three underfloor tanks and 
150 lb. of ballast in the aft compartment. This gave us a 
forward C.G. position, at about 22.5 M.A.C.. and a flying 
weight of some 6.000 Ib 

After an external check of G-AOYX, which stood rocking 
gently in a gusty wind on its sturdy undercarriage of classic 
triangular strut-form, with fat. low-pressure tyres, the autumn 
sun glinting on its khaki metal skin, I climbed into the cockpit 
through the forward cabin bulkhead As usual on these 
occasions, I started off observing in the right-hand seat, before 
changing places to gain some first-hand impressions. 

The Otter normally has a “ throw-over ” type control wheel 
on a cranked central column but. as the D.H. demonstrator, 
G-AOYX has a dual extension for the right-hand occupant 
Dual rudder-pedals are also provided, without toe-brakes. 
Cockpit layout is simple and straightforward, as in the Beaver. 
with a full blind-flying panel on the left and engine instru- 
ments in the middle. At the top of a central console are 
throttle, pitch and mixture levers, each with its individual 
friction knob below, while on the left are booster pump switches 
and fuel selector cock for the front (SI Imp. gal.), centre 
(85 gal.) and rear (42 gal.) tanks 

On the side of the first-pilot’s seat is the low-geared hand- 
wheel for the adjustable tailplane, with an adjacent incidence 
indicator. A smaller wheel in the roof is for rudder trim 
Forward of the tailplane wheel is a selector lever and hydraulic 
hand pump for flap actuation, with an indicator strip above 
the centre instrument panel. Returning the selector lever to 
neutral after raising or lowering the flaps by a few strokes of 
the pump also serves as an additional safety lock 

A mechanical connection between the flaps and a tab on the 
port elevator maintains approximate longitudinal trim at all 
deflections. Limited lateral trim is possible via a small knob 
at the base of the control column. which varies the tension ol 
the aileron cables. The port rudder pedals are adjustable for 
leg length. and the seat for height 

With these facilities, and the convenient control layout, one 
soon feels at home in the Otter. It is unusual, for a single- 
engined tailwheel type, in offering a good forward view from 
the pilots’ high vantage points, even on the ground. Sideways 
visibility is marred only by the thick frame members, since 
the cockpit is well forward of the wing. More rearward vision 
would be an asset, as the sliding side windows are rather small 

The closely cowled and supercharged R-1340 radial engine, 
which has proved its reliability over hundreds of thousands 
of hours of Harvard operations, bursts into life with a healthy 
bellow from its four exhaust ejector tubes These provide 
forced cooling at slow forward speeds and high power settings, 
together with a measurable amount of thrust. For permanent 
operation in very cold weather conditions, smaller-diameter 
augmentor tubes may be fitted, to prevent over-cooling 

After an impressive demonstration by George Thornton of 
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More than 350 Otters have so 
far been built by de Havilland 
Canada, and are in service NM 
throughout the World. They . 
are particularly suitable for un- ‘ 


developed areas, which accounts 
for the fact that G-AOYX, 
de Havilland’s U.K. demonstra- 
tor, is the sole Otter on the 
British register. In its utili- 
tarian khaki finish, it is seen 
here over the winter country- 
side near Hatfield. 
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the Otter’s STOL capabilities, from an obstruction-flanked 
200-yd. strip of grass between the perimeter track and the 
runway at Hatfield, | moved over to the left-hand seat for 
a more cautious exploration. The same into-wind strip was 
used, and I taxied out to it with the help of the Otter’s 
electrically steered tailwheel 

This is an optional installation for wheel- or ski-equipped 
Otters which greatly facilitates cross-wind taxi-ing and general 
ground manceuvrability Tailwheel steering, via an electric 
rotary actuator with an integral magnetic clutch, is selected 
by a switch on the centre panel. Alternative selections provide 
for tailwheel lock or castor, and coloured warning lights 
indicate the engaged positions 

The tailwheel should be locked, or the steering disengaged 
for take-off and landing Under power, it turns at about 
I18°/sec. up to 28° each side of centre The toe-brakes are 
effective for taxi-ing without tailwheel steering, and the Otter 
squashes along pleasantly on its classic D.H. rubber-in- 
compression undercarriage 


The Otter Airborne 

With a double check to ensure that the elevator trim wheel 
was within the take-off segment, I opened up to 36 in. He. 
and 2,250 r.p.m., feeding in some right rudder to keep straight 
during the brief ground run. Like all STOL aeroplanes, the 
Otter feels tail-heavy on pushing the stick forward from the 
three-point attitude, at which it unsticks quite happily with 
very little assistance at about 50 m.p.h 

It then goes up like a lift, using optimum flight techniques, 
keeping fairly flat with the airspeed around 65 m.p.h. for the 
maximum obstacle clearance. The climb attitude results from 
the take-off flap setting, which is not far off full extension. 
Once airborne, the flaps are therefore retracted fairly smartly. 
for a maximum rate climb, or left at 15° for maximum angle. 
No sink accompanies their retraction, but they are best pumped 
up in short stages, with a twist of the tailplane trim wheel 
in between to keep the nose sufficiently raised in the climb. 

Maximum continuous power of 33 in. Hg. and 2.200 r.p.m 
may be maintained. with an airspeed of 90 m-.p.h. for the 
best rate of climb. Right rudder trim, via the little roof wheel. 
relieves the foot loads during the ascent, which indicated 
1,200 ft./min. on the V.S.I. at our light weight 

Directional trim, in fact, now appears to be the most chane- 
ing factor in the Otter. The foot loads, as with all the controls. 
are light at al] times, however, and the trimmer is precise and 
effective. 

A characteristic of all the large control surfaces, and partic- 
ularly the rudder, is that a gentle buffet or snatch is just 
perceptible through them in some conditions of flight. I have 
noticed this peculiarity on other STOL aeroplanes. 

It can barely be detected in cruising flight, at 27.8 in. Hg. 
and 1,700 r.p.m. (325 b.h.p.), when the Ofter settles down to 
about 124 m.p.h. LA.S., for a lean mixture consumption of 
some 214 gal./hr. Trimmed at that speed, the Otter completed 
24 phugoids, stick free, after a 10-m.n.h. reduction, before 
returning to level flight. After a 10-m.p.h. increase in air-speed, 
14 rather slower oscillations followed to indicate the positive 
longitudinal stability 

I thought the Otter handled very well in the cruising range 
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For passenger transport the well sound-proofed cabin of the 

Otter is normally furnished with nine lightweight folding seats, 

but it can carry up to 12 persons, including the pilot. Optimum 
payload is about a ton. 


for an aircraft of its type, with pleasantly positive ailerons 
matching the elevators in requiring only moderate forces, and 
a slightly heavier rudder. Directional stability, with the big 
fin, is naturally pronounced except at minimum airspeeds, and 
laterally, the Otter is about neutral, which is normal. I found 
no necessity to touch the aileron trim. Never-exceed speed is 
comfortably high at 192 m.p.h. 

Aileron effectiveness at various speeds was measured by stop- 
watch timing the Otter’s rate of roll from a 45° bank in one 
direction, to the same angle in the other. Torque reaction 
resulted in small differences between right and left bank 
response, but, in round figures, the rate of roli at cruising speed 
proved to be some 45°/sec. At 80 m.p.h., with a little flap, it 
fell to about 30°/sec., the ailerons becoming slightly heavier as 
they drooped with flap extension. 

In the approach configuration, with full flap, and the speed 
at a comfortable 60 m.p.h., the inertia of the near-60-ft. wing 
became noticeable. Aitleron forces remained moderate, but 
some assistance from the rudder was desirable for the optimum 
response. At about 22°/sec., the resultant rate of roll was then 
quite acceptable, following full rotation of the control wheel 

From the approach configuration, closing the throttle to 
explore the stall necessitated a fair amount of aft trim to 
prevent the nose dropping. A strong aft heave on the control 
column was accompanied by the stall warning light starting 
to wink at about 47 m.p.h. LA.S., and a little elevator buffet. 
With the wheel about three-quarters aft of its travel, the break- 
away comes at about 42 m.p.h. 1.A.S., after a moderate yaw to 
port. The Otter sinks with a mild drop of the nose and perhaps 
one wing, although aileron control remains throughout. 
Maximum height loss, trimmed from 1.4Vs, is 290 ft. 

With take-off flap and power, the Otter behaves similarly, 
the speed going * off the clock ” at 40 m.p.h. before the gentle 
stall. Clean, the Otter requires very strong elevator pressure 
to achieve minimum speeds, and a substantial amount of right 
rudder and appropriate aileron to keep straight. Power on. 
with the stick fully aft, there is a slight reversal of the heavy 


For a utility aeroplane the Otter has 
exceptionally pleasing and compact 
lines, which assist in the achievement 
of a good cruising performance. 
G-AOYX is fitted with a Hamilton 
Standard Hydromatic airscrew, which 
is an alternative to the counterweight 
type by the same manufacturer. 
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elevator force, but light forward pressure accomplishes rapid 
recovery from the stall, at which there appears to be a fairly 
large position error. 

The remaining test to be done while we were at a reason- 
able height was to check the trim change on overshooting from 
the approach configuration, but the flap/tab interconnection 
made this a routine business involving only a one-handed push 
force. It also cleared the way to try some STOL landings, which 
promised to be highly entertaining. The technique I was shown 
was to get opposite the touch-down point on the downwind 
leg, at about 800 ft., to close the throttle, apply full flap, and 
spiral down in an extremely steep descent for a full-blooded 
power-off approach at 55 m.p.h. LA.S. 

This is some 20 m.p.h. below the Flight Manual speed for 
public transport operation, but still gives a substantial margin 
over the indicated stalling speed. Flap can be lowered pro- 
gressively below 100 m.p.h., and a trickle of power used to 
regulate one’s aim at the touch-down point. Flap movement 
is accompanied initially by a slight nose-up trim change, which 
reverses in the final stages of travel. 

On my first approach, we hovered over the boundary of 
Hatfield at about 400 ft., and it seemed impossible that we 
would be able to get into the short stretch of grass before the 
runway. On removing all power, however, the Otter came down 
like a bomb, the V.S.I. indicating about 1,200 ft./min. descent 
With a little aft trim to maintain 55 on the A.S.L, | waited 
until the ground was almost too close for comfort before 
landing the Otter in two simple movements. 

One pull on the wheel to just aft of centre levelled the fuselage 
from its pronounced nose-down attitude, and instantly checked 
the descent. A second pull, immediately afterwards, to about 
three-quarters aft travel, put the Otter into the three-point 
attitude, from which it squashed gently on to the ground, 
with no trouble at all. With the stick clutched to one’s corpora- 
tion, brakes can then be applied to stop dead within little more 
than 100 yd. This sort of performance can still be achieved 
up to the maximum gross weight of 8,000 lb., using an approach 
speed of 63 m.p.h. LA.S. in calm air. 

1 did not try a higher-speed landing to the ICAO technique, 
but I became thoroughly familiar in the course of several 
circuits in two separate flights with the Otter’s stimulating STOL 
performance. Its powerful controls permit this to be fully 
exploited, with the help of its low-speed docility, but this sturdy 
type is easy and pleasant to fly. 

Price of the Otter, in standard form, is around $94,500, f.a-f. 
D.H. skis cost about $2,000 and combination wheel-skis some 
$4,500. Edo floats for the Otter cost in the region of $10,720 
and amphibian floats $27,668. 


Leading Particulars 


Dimensions.—Span, 58 ft.; length, 41 ft. 10 in; 
12 ft. 7 in.: gross wing area, 375 sq. ft. 


Weicuts (Seaplane in parentheses).—Basic, 4,311 Ib. (4,778 Ib.): 
disposable load, 3,629 Ib. (3,189 Ib.):; payload over 500 miles, with 
reserves, 2,374 Ib.; gross, 8,000 Ib. (7,967 Ib.) 


PERFORMANCE (At max. gross weight—seaplane figures in 
parentheses).—Max. level speed, 160 m.p.h. (153 m.p.h.) at 5,000 ft. ; 
economical cruise, 130 m.p.h. (120 m.p.h.) at 8,000 ft.; initial climb, 
850 ft./min. (750 ft./min.): service ceiling, 17,400 ft. (16,400 ft.): 
stalling speed, 58 m.p.h.; take-off run, zero wind, ICAO technique, 
820 ft. (1,240 ft.), optimum technique, 655 ft. (990 ft.); distance 
to 50 ft., ICAO technique, 1,640 ft. (2,480 ft.), optimum technique. 
1,310 ft. (1,980 ft.); landing run, ICAO technique, 550 ft. (865 ft.). 
optimum technique, 440 ft. (690 ft.); distance from 50 ft., ICAO 
technique, 1,195 ft. (1,520 ft.), optimum technique, 955 ft. (1,210 ft.); 
cruising range, 889 miles (824 miles) at 5,000 ft.; max. endurance, 
9.8 hr. (8.8 hr.). 
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SEA TRIALS.—During naval assessment trials a Turmo-engined Saunders-Roe Wasp has been operated from a platform ona 
frigate both by night and day. 


Progress Report on the Saro Wasp 


RIGINAL plans called for the first production version of 
the Saunders-Roe P.531 helicopter to enter service with the 
Blackburn Turmo engine, but development of Blackburn's 
4.129 free-turbine engine has been so rapid that this 968 s.h.p. 
powerplant will be installed in all production P.53ls. This 
general-purpose helicopter has been developed as a private 
venture by Saunders-Roe and the company’s enterprise has 
already been rewarded by a naval order. There is also con- 
siderable overseas interest in this versatile helicopter 
In point of fact, the Royal Navy have already taken delivery 
of the aircraft to their initial order. This was for evaluation, 
and has been built to the original prototype standard but 
suitably modified for operation at sea. If trials are successful 
a larger production order for the standard version of the P.531 
fitted with the A.129 engine may be obtained. The naval P.531 
has been named the Wasp. 
This standard version of the P.531 is designated the P.531-2. 
Interest is also being shown by the Army and Royal Air Force, 


PRODUCTION HELICOPTER.—The 
latest version of the Wasp, the 
P.531-2, has a 968-s.h.p. Blackburn 
A.129 free-turbine engine. 


and the Ministry of Aviation is at present negotiating a contract 
for a number of aircraft to be developed for the Army Air 
Corps 

The basic design philosophy of the P.531 lies in the combina- 
tion of a light, but powerful, free-turbine engine with a rotor 
having a high disc loading. This has permitted a light helicopter 
to be produced with a considerable reserve of power for 
operation at high altitude and in tropical conditions. 

Although the P.531’s engine can deliver nearly 1,000 s.h.p., 
the rotor transmission is designed to take only 650 s.h.p. Thus, 
during normal low-level operation the engine is in effect 
de-rated, but reserve power is available and sea-level 1.S.A. 
performance can be maintained up to 7,000 ft. in LS.A.+30° C. 
conditions. Only when conditions become even more exacting 


does the full-throttle output of the A.129 fall below 650 s.h.p. 
and the performance of the helicopter is reduced. 

A noteworthy feature of the P.531 has been its rapid develop- 
Project design began in December, 


ment. 1957, the go-ahead 
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(DOUBLE RQLLEKR 
BEARING) 


for prototype construction was given in January, 1958, and 
the first Blackburn Turmo-engined aircraft flew in July that 
year. Little more than a year later the first A.129-engined 
helicopter was flying. 

Already five P.S31s have been built and flown, and more are 
under construction. By the end of November last year P.531 
flying time totalled 270 hours. Saunders-Roe has been 
particularly pleased with the performance of the A.129 engine 
during flight trials. 

Production Aircraft 

The initial production helicopter, the P.531-2, has an all-up 
weight of 5,000 Ib., compared with 4,000 Ib. for the prototype, 
which was fully described in THe AeropLane for August 8. 
1958. Later production versions will have an A.129 engine 
rated at 1,150 s.h.p. and the all-up weight is expected to be 
increased. In addition, the power which can be absorbed by 
the transmission should be increased above the present 650 s.h.p 
It is hoped that this version will be able to mke-off at 14,000 ft 
in maximum tropical conditions (1.S.A.+30° C.) at normal 
all-up weight 

Differences between the prototype and the P.531-2 include a 
fuselage which is 6 in. longer and has a better aerodynamic 
shape; it also has increased capacity and better servicing facili- 
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SAUNDERS-ROE 
P.531-2 
MILITARY HELICOPTEI 


One 968-s.h.p. 
Blackburn A.129 


Free-turbine Engine 


KEY 
Primary gearbox with drive (2) 
to generator (3) 
Similar drive to fan (5) pass- 
ing air through coolers (6) 


Built-in freewheel to trans- 
mission shaft (8) 
Fuel governor and electric 


actuator (10) 

Fuel over-ride (collective pitch 
increase) 

Collector box Get pipe exhaust 
temperatures and oi! system) 
Jet pipes 

Oil tank (engine and primary 
gearbox) ROTOR 
Inlet guide-vane pitch control 
High-energy ignition unit 
Fuel pump and metering unit 
Gas-generator throttle a ‘i 
Oil pump ee Pers 6 


Starter 
High-pressure fuel EXeEK 

F cock BRAS RE 
Torch igniter solenoid ‘ DPR 


Secondary gearbox with tacho- 
meter (24) and oil pump (25) 


drawing of the P.531-2 shows the 
helicopter armed with four 0.5-in. 
machine guns and six Vickers Vigilant 
wire-guided anti-tank missiles. 


| ARMED VERSION.—This three-view | 
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ties. The cabin floor area has been increased so that up to 
five people can be accommodated, in addition to the pilot, and 
the view from the cabin has been improved by the addition of 
Perspex panels in the door and nose and changes to the 
windscreen shape 

Ease of servicing—a basic design requirement for the P.531 
has been improved by the external installation of the tailshaft. 
which is now easily accessible via spine covers on the top of the 
tailbbom. As with the prototype, external mounting of the 
engine makes for simpler maintenance 

Other changes include minor detail improvements to the 
control runs, fuel tankage increased from 126 gal. to 160 gal., 
and the use of all-metal rotor blades. These blades, produced 
in the U.S. by the Parsons Corp., are a development of the 
standard blade used on Hiller helicopters. It is expected that 
they will be cleared for an infinite life and will be produced 
under licence in the U.K. 

The transmission has been redesigned and strengthened for 
installation of the Blackburn A.129 Mk. 3 free-turbine engine. 
The main rotor is driven from the primary gearbox mounted 
at the aft end of the engine, via an intermediate shaft which 
drives two helical gears on torsionally flexible shafts in the 
secondary gearbox. These shafts each carry a helical bevel 
gear; these mesh with a crown wheel at the lower end of the 
main rotor shaft. 

Automatic governing has been installed so that a selected 
rotor speed is maintained regardless of the collective-pitch 
setting. A constant-speed unit automatically matches engine 
power output to rotor requirements. The pilot can revert to 
manual engine control for training or in an emergency 

Considerable effort has been devoted to development of the 
P.531 as an all-weather helicopter. Although a considerable 
weight penalty follows from the wide range of equipment neces- 
sary, this has been counterbalanced by the increase in all-up 
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in any case, 


weight, for which ample power is available: 
modern 


all-weather capability is 
operational helicopters. 

Equipment available for installation in military versions 
includes a three-axis autostabilization system with cruising 
autopilot facilities; cabin heating and demisting; cargo sling: 
lightweight air-driven hoist; weapon carriers; and a comprehen- 
sive range of radio, navigation and night-flying equipment. 
Windscreen de-icing has been incorporated and a later develop- 
ment will be rotor-blade de-icing. 

Although at a superficial glance the P.531 appears to be a 
small helicopter, it is, in fact, more powerful than larger 
helicopters in current use—such as the Whirlwind—and has a 
performance which is much less affected by hot-weather 
high-altitude operation. Designed from the start to meet the 
needs of the World’s armies, navies and air forces, the basic 
helicopter can be used in a wide range of réles. For naval 
service it can Operate in the anti-submarine réle as a carrier of 
homing torpedoes; later versions may act as search and strike 
aircraft, carrying dunking sonar as well as torpedoes. Other 
naval applications of the P.531 are for air-sea rescue, liaison, 
light freighting and training. Three people cat. be rescued at 
distances from base of up to 180 miles. 

For army use, the main duty of the P.531 is likely to be 
liaison, particularly in forward battle areas; other rdles will be 
unarmed reconnaissance, including day and night photography; 


well-nigh essential for 


ENGINE OUTSIDE. 
—External mounting 
of its uncowled Black- 
burn A.129 engine 
simplifies mainten- 
ance of the Wasp. 


FRIGATE OPERATION.— 
Practice-bomb racks can be 
seen on this Wasp which 
made 31 night landings on the 
frigate H.M.S. “Undaunted” 
during December. 


casualty evacuation; armed reconnaissance carrying weapons 
such as 0.5-in. machine guns, wire-guided anti-tank missiles and 
2.75-in. unguided rockets; light freighting and training 

For air force use, the main réles of the P.531 would probably 
be training, air-sea rescue, liaison and casualty evacuation. 

Although developed primarily as a military helicopter, civil 
applications for the P.531 will not be neglected and Saunders- 
Roe plan to obtain civil airworthiness certification for it as 
soon as possible. Civil uses for the P.531 include executive 
transport, ambulance work, crop spraying, aerial survey and 
light freighting. 


Technical Data—P.531-2 

Dimensions :—Main rotor diameter, 32 ft. 3 in.:; tail rotor 
diameter, 6 ft. 2 in.; overall length with main rotor blades folded. 
30 ft. 4 in.; overall width, 8 ft. 5 in. (blades folded); overall 
height, 10 ft. 5 in. (with blades rotating). 

POWERPLANT :—One Blackburn A.129 Mk. 3 free-turbine engine: 
maximum five-minute power in I.S.A. conditions, 968 s.h.p.; max1- 
mum one-hour power, 885 s.h.p. Fuel tankage, normal, 158 Imp. gal. 

WEIGHTS :—Empty, 2,836 Ib. (fully equipped less radio); normal 
all-up weight, 5,000 Ib. 

PERFORMANCE (at normal all-up weight with four passengers) 
Cruising speed, 105 kt.; max. speed, 115 kt.; max. range, 220 n.m 
(normal tankage with 10% reserve); max. endurance, 3.5 hr. (normal 
tankage); vertical rate-of-climb at sea-level in 1.S.A. conditions at 
5,000 Ib. all-up weight, 600 ft./min.; hovering ceiling in free air in 
L.S.A. conditions, 10,000 ft. 
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The Fighting Services 


Air Rank Appointments 


IR COMMODORE T. B. DE LA P. BERESFORD, 

D.S.0., D.F.C.. who has been Air Commodore, Operations, 
at Headquarters, Fighter Command, since April of last year, 
has become Senior Air Staff Officer, British Forces Arabian 
Peninsula. He has been succeeded at Fighter Command by 
Gp. Capt. E. J. Morris, C.B.E., D.S.O., D.F.C 

Appointed C.O. of No 233 Operational Conversion Unit 
at R.A.F. Pembrey in 1952, Air Cdre. Beresford became Air 
Adviser to the U.K. Commissioner in India in 1954. 
Gp. Capt. Morris, who has taken up his new post with the 
acting rank of Air Cdre., commanded R.A.F. Wattisham since 
May. 1958, before which he was Senior Air Staff Officer at 
No. 12 Group, Fighter Command. 

Gp. Capt. P. Burnett, D.S.O., D.F.C., has been appointed 
Director of Intelligence (B) at the Air Ministry, with the acting 
rank of Air Cdre. Until recently Deputy Director of 
Intelligence 2 at the Air Ministry, he commanded the Officer 
Cadet Training Unit at R.A.F. Jurby between 1954 and 1957 

The Assistant Deputy Chief of Staff (Plans) at Headquarters, 
Allied Air Forces Mediterranean at Malta since May, 1957, 
Gp. Capt. W. I. C. Inness, O.B.E., has become Air Officer 
in charge of Administration at Headquarters, Coastal 
Command. Appointed to his new post with the acting rank 
of Air Cdre., he cornmanded R.A.F. St. Eval from 1955 to 1957 


To Command R.A.A.F. Butterworth 


IR COMMODORE G. C. HARTNELL, C.B.E., R.A.A.F., 

is to succeed Air Cdre. K. R. J. Parsons, D.S.O., D.F.C.. 
A.F.C., R.A.A.F., as commander of the Australian base at 
Butterworth, Malaya. Air Cdre. Hartnell, who was Senior Air 
Staff Officer at the headquarters of the Australian Home Com- 
mand between 1956 and 1958, is at present completing the 
Imperial Defence College course. 

The original commander of No. 77 Squadron, R.A.A.F., in 
Korea, Wg. Cdr. J. W. Hubble, D.S.O., A.F.C., is to take over 
command of his old unit again at Butterworth. Having just com- 
pleted the advanced flying course at the R.A.F. Flying College, 
Manby, he will succeed Sqn. Ldr. G. R. Harvey, D.F.C.. who 
has been posted to the Joint Operations Centre at Kuala 
Lumpur. 

Exercise ** Dry Martini 

FOUR-DAY joint R.A.F./Army airborne training exercise 

“ Dry Martini” was mounted from R.A.F. Nicosia, Cyprus, 

on December 14. Taking place in Cyrenaica, the exercise 

included the 2nd Battalion, Parachute Regiment, based on 

Cyprus and elements of the 16th Parachute Brigade flown from 

the United Kingdom by Transport Command Beverleys and 
Hastings. 

Carried by these transports and Hastings of No. 70 Squadron. 


DAY RETURN.—Piloting a Sea Vixen FAW. 1, the C.O. of 
No. 892 Squadron, Cdr. M. Petrie, R.N. (right), seen with his 
observer, Lieut. R. D. McCulloch, R.N., recentiy took-off from 


R.N.A.S. Yeovilton at 10.03 hrs. and landed on H.M.S. 

“Victorious"’ in the Mediterranean between Marseilles and 

Malta at 11.33 hrs. The two officers took-off again at 13.12 hrs. 
and landed back at Yeovilton at 14.37 hrs. 


BRITANNIA BUILD-UP.—No. 511 Squadron was re-formed at 
R.A.F. Lyneham last month as the second Transport Command 
Britannia squadron. The Squadron Commander, Wg. Cdr. 
A. W. G. Le Hardy, is here speaking at a ceremony held at the 
Station on December 14 when the Squadron's original badge 
was presented by Air Chief Marshal Sir Frederick Bowhill and 
Mr. Peter Masefield handed over the documents of its first 
Bristol Britannia. 


Middle East Air Force, from Nicosia, the troops were para- 
chuted into a dropping zone near the Wartime airfield of Derna 
on the Libyan coast shortly after first flight. Their objective was 
the airfield, which was defended by various ground units 
including No. 1 (Field) Squadron, R.A.F. Regiment, from 
El Adem. 

Air support for the Parachute Battalion Group was provided 
by Hunters of No. 19 Squadron from E! Adem, while 
M.E.A.F. Sycamores and Pembrokes operated in the “ casevac ” 
role. The Commander-in-Chief, M.E.A.F., Air Marshal Sir 
William MacDonald, watched the drops from a No. 36 
Squadron Hastings. 


R.A.F. Appointments 


HE following are among recent Royal Air Force appoint- 
ments: 

Air Ministry: Wg. Cdr. J. T. Morris to the Department of the 
Air Member for Supply and Organization. 

Bomber Command: Sqn. Ldr. N. O. S. Bayley, D.F.C., to 
R.A.F. Coningsby to command Ne. 9 Squadron, with acting rank 
of Wg. Cdr. 

Fighter Command: Gp. Capt. E. Plumtree, O.B.E., D.F.C., to 
R.A.F. Leuchars to command; Weg. Cdr. J. E. Kilduff to the 
Central Fighter Establishment for operations duties; We. Cdr. 
M. C. Raban, A.F.C., to Headquarters for organization duties. 

Transport Command: Wg. Cdr. A. W. G. Le Hardy, O.B.E., 
to R.A.F. Lyneham to command No. 511 Squadron. 

Flying Training Command: We. Cdr. C. E. Beer, O.B.E., to 
Headquarters for equipment duties. 

Technical Training Command: Gp. Capt. E. B. Harvey to the 
R.A.F. Rehabilitation Unit, Headley Court, to command. 

Maintenance Command: Weg. Cdr. E. J. Brandon to No. 16 
Maintenance Unit, Stafford, as Senior Technical Officer; Wg. Cdr. 
I. H. Mercer to R.A.F. Boscombe Down for medical duties. 

Middle East Air Force: Gp. Capt. R. H. C. Brousson, O.B.E., 
to Headquarters as Command Engineering Officer; Wg. Cdr. F. W. 
Dewell, A.F.C... to Headquarters as Command Air Traffic Control 
Officer; Wg. Cdr. K. Bazarnik, A.F.C., to R.A.F. Ei Adem for 
medical duties 

Far East Air Force: Weg. Cdr. N. B. Freeman, A.F.C., to R.A.F. 
Changi to command the Flying Wing 

British Forces Arabian Peninsula: We. Cdr. J. A. Cooney to the 
Aden Protectorate Levies Hospital, Aden, to Command. 

Other Appointments: Wg. Cdr. F. F. Fulton, O.B.E., to the 
staff of the Air Commander, Home Defence Forces, with acting 
rank of Gp. Capt 


More Service News 


R.A.F. Rugger President.—Air Marshal Sir Keimeth Cross 
A.O.C.-in-C., Bomber Command, has succeeded Marshal of the 
R.A.F. Sir Dermot Boyle as President of the R.A.F. Rugby Union. 


Air Marshal Sir Kenneth Cross represented the R.A.F 
inter-Service matches. 

Sword Presentation.—The Worshipful Company of Goldsmiths 
has presented a ceremonial sword to the Chief of Air Staff, Marshal 
of the R.A.F. Sir Dermot Boyle. Similar in shape to a rapier, 
the sword has an enamelled golden globe pommel representing the 
World and a V-shaped motif on the knuckle guard and scabbard 
suggesting flight. To be worn on parade, its blade will be etched 
with the name of each succeeding C.A.S. 


in pre-war 
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(1).—One of the Service aviation events of last year was the commissioning , 
of the first operational Sea Vixen squadron by the Royal Navy. f 


_— vr 


(2).—Towards the end of the year came the 

announcement of an order from Australia for 

Bristol/Ferranti Bloodhound surface-to-air 
missiles for the R.A.A.F. 


(5).—News came in 
January that the Avon- 
powered English 
Electric Lightning had 
achieved a speed of 
Mach 2 in level flight. 


(8).—An important personal flying event last 
year was the Duke of Edinburgh's solo flight 
ina Turbulent from White Waltham in October. 


(9).—One of the principal technological high- 
lights during the past twelve months was the 
debut of the remarkable N.R.D.C./Saro 
Hovercraft powered by a Leonides radial engine. 


(10).—In the summer from 

Russia came the Tu-114 to 

dominate the Paris Aero Show 

scene. Later, two return flights 

were made between Moscow 
and New York. 


(11).—In October, less than a 
month after the Russians had 
crash-landed Lunik Il on the 
Moon, they sent Lunik Ill 
(pictured here) on a photo- 
graphic mission around the 
Moon, securing the first pic- 
tures of the hidden side. 
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(3).—In January, Fairey’s noteworthy Eland-powered Rotodyne 
VTOL airliner prototype established a 100-km. closed-circuit record 
of 190.9 m.p.h. 


(4).—Helicopters played a major part in the 
Daily Mail «Arch to Arc” race; this floating 
platform was on the Thames near Battersea. 


(7).—First flight of the AWA 650 Argosy, which 
has four Dart powerplants, came early in the 
year. 


(6).—Last year saw the completion of 12 
months of regular jet airliner services over 
the north Atlantic. B.O.A.C. and the Comet 
held the distinction of being first in this field. 


(12).—Another important civil aviation event in 1959 was the first flight of the 
; 5 Vickers-Armstrongs Vanguard—the first of the second-generation turboprop 
: ; airliners—with Rolls-Royce Tynes. 
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Progress with German Helicopters 


A brief survey of rotary-wing developments 
in West Germany. 


O many German designers and engineers went abroad, or 

were taken abroad, after the War and kept up to date in 
foreign lands that it would not be surprising, now that they 
or their designs are returning home, to find well-developed 
ideas behind the new German aircraft. On the other hand, 
when abroad they often had to work under special difficulties, 
for example in the case of Kurt Tank in the Argentine, who 
apparently left when Peron went; and the Focke-inspired Beija- 


T 


The Beija-Fior helicopter, designed by Prof. E. H. Focke in 
Brazil before he returned to Germany and designed the 
Borgward. 


Flor helicopter built in Brazil using some motor vehicle parts. 

This helicopter, which was not completed before Focke 
returned to Germany, is apparently quite Sikorsky-like in 
layout; but this is deceptive. For instance there are two tail 
rotors at 45° and intermeshing. By suitable pitch changes they 
are uSed for rudder and elevator and, of course, torque 
balancing. 

The main rotor has flapping hinges but no drag hinges. 
Instead, the blades are braced in the rotor plane and in such 
a way that the faired bracing acts like a leading-edge slat, 
giving high lift qualities to the inner slow-moving parts of the 
blades. 

As for the drive, the unavailability of high-grade industrial 
organizations capable of making prototype high-quality 
machinery, led to the use of an American engine (Continental 
E225) in front and below as in a motorcar and driving through 
a David Brown lorry worm drive giving a reduction of 1: 8.4 
in one stage. This has proved dependable, but of course it 
is heavy and current developments are planned to improve the 
payload. 

The main characteristics of the Beija-Flor are: Rotor 
diameter, 9 m. (29 ft. 6 in.); disc area, 64 m.2 (689 sq. ft.); 
length (overall), 8.8 m. (28 ft. 10 in.); height, 3.1 m. (10 ft. 2 in.). 
Its equipped weight is 750 kg. (1,654 1b.); disposable load is 
300 kg. (661 Ib.); and all-up weight, 1,050 kg. (2,315 Ib.). 
Maximum speed is 150 km.p.h. (93 m.p.h.); economic cruising 
speed, 130 km.p.h. (81 m.p.h.). 


In Germany itself we find the Merckle SM67 five-seater heli- 
copter of quite normal layout. This has been developed to the 
order of the Federal Defence Ministry. 

There is apparently nothing unusual in this helicopter. Like 
other single-turbine helicopters the engine (originally a 
396-e.h.p. Artouste II B) sits on an open shelf aft of the main 
rotor. A normal tail rotor with a horizontal axis is used. 

The only features of interest so far as the rotor is concerned 
are that the blade structure is bonded light alloy and that the 
flapping and drag hinges are located considerably outboard of 
the rotor axis. This is claimed to have a favourable effect 
on the dynamic stability. When the rotor is at rest the blades 
are supported by centrifugally controlled stops to give the blades 
acceptable ground clearance. 

There is one yaw friction damper for all three blades which 
damps inter-blade oscillations and blade rotor-head oscillations. 

The first prototype of the Merckle suffered an accident and 
was severely damaged during ground tests in August. Another 
is, however, being built with certain modifications incorporated; 
it will be powered by a 396-e.h.p. Artouste for initial tests and 
later by a 493-e.h.p. version. There has been no news recently 
of this second craft and no announcement has been made about 
production plans. The main characteristics of the SM-67 are: 
Rotor diameter, 10.5 m. (34 ft. 5 in.); dise area, 86.59 m.* (932 
sq. ft.); length, 10.02 m. (33 ft.); height, 2.8 m. (9 ft. 2 in.). 

After Prof. Focke had returned to Germany from Brazil, he 
designed the Borgward helicopter—a three-seater intended as 
a general-purpose craft. This is powered by a 260-b.h.p. 
Lycoming flat-six engine and is larger and heavier than his 
Brazilian design. It is similar, however, in having the Vee tail- 
rotor layout employed for the Beija-Flor; but it differs in that 
its powerplant is located in the fuselage centre section under the 
rotor instead of in the nose ahead of the cockpit. 

Data given for the Borgward—which has been named the 
Kolibri—are: rotor diameter, 30 ft. 10 in.; fuselage length, 
27 ft. 3 in.; height, 10 ft.; disc area, 753 sq. ft. Its empty weight 
is given as 1,765 Ib., with a normal take-off weight of 2,645 Ib. 
Cruising speed is 87 m.p.h. 

Another rotary-wing craft from Germany is the little BOlkow 
which was on show at the Paris Salon last June. This is a 
single-seater with a single-bladed counterbalanced rotor powered 
by a 50-h.p. two-stroke engine. Its rotor diameter is 21 ft. 7 in. 
and its normal take-off weight 882 lb. Precise performance 
data are, as yet, not available but the estimated cruising speed 
has been given as 71 m.p.h. 

Quite clearly, helicopter development in Germany is not being 
overlooked; the three aircraft mentioned show the lines on 
which progress is being made. Other designs for even more 
ambitious projects may well be under consideration. 
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The prototype Merckle helicopter airborne. It was subsequently 
damaged during ground-running tests and a second prototype 
is being built. 
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" NOTHER attempt to recover 

a capsule from a satellite has 
failed. The Defense Department 
announced tonight that a capsule 
was ejected from the orbiting 
Discoverer satellite, but that no 
signals were received from it 
afterwards.” Thus runs a familiar 
commentary. 

What exactly has happened in 
this programme, which the 
Americans regard as vital in their 
plan to put a man into space by 
1962, is not entirely known, but at 
least there are some rather signifi- 
cant clues. Table 1 gives the 
history of the Discoverer launch- 
ings to date at Vandenberg AFB. 

At the time of writing, eight satellites have been launched. 
Two did not enter orbit because they lacked sufficient speed. 
Seven of the eight vehicles carried capsules which were intended 
be recovered by parachute after being ejected from the 
satellite; but none was in fact recovered. 

Despite this, the programme is far from being a total loss 
and, in fact, a great deal has been learnt from each successive 
firing. On the whole, the launching system has shown a high 
standard of reliability, especially the first-stage Thor which 
is virtually a standard IRBM modified to accommodate the 
Hustler powerplant and satellite payload as the second stage 

The entire second stage goes into orbit. And this vehicle 
includes a complex orientation system which keeps the satellite 
parallel with the Earth’s surface and subsequently changes the 
attitude to a downward angle prior to capsule ejection, 

Stability in orbit depends on an infra-red horizon scanner 
which looks out in front and scans for the horizon, sending 
signals to the guidance system to orient the satellite. The 
heart of this system is an inertial reference package, developed 


to 


Artist's impression of a Discoverer satellite in orbit. 
capsule, the entire satellite is angled nose-down at 60° and the capsule is fired away 


by 
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Prior to ejecting the re-entry 
means of a small solid-propellent rocket. 


by the Dynamics Corporation of America, which brings into 
play an arrangement of helium gas jets, exhausting from the 
sides of the vehicle. These are also employed for stability 
during injection of the second stage into orbit. Once the 
Discoverer is circling the Earth, these tiny gas jets ensure that 
the vehicle turns at just the right angle as it orbits the globe 
to maintain the desired parallel attitude. 


Temperature Problems 

The main difficulties the Discoverer satellites have encountered 
appear to be related to temperature which, in some cases, has 
apparently dropped below the design level of the chemical 
batteries. To overcome this, Discoverers VII and VIII were 
provided with heaters and their battery capacity was doubled. 

The official U.S.A.F. explanation of the failure of Discoverer 
VII, which did not stabilize, was that there seemed to have 
been a power failure of the electrical system designed to separate 
the capsule from the satellite and put the satellite in the correct 
position for ejection. Indeed, almost all the troubles involved 


TABLE 1 
History of ARPA Discoverer programme 


Orbit—Miles 


Vehicle Launch date 


Perigee Apogee 


Capsule 


Notes 


Discoverer | February 28, 1959 99 


Purpose of launching to test Thor- 
Radio 


First satellite to achieve polar orbit 
Hustler propulsion, staging, guidance and communication. 
transmitter failed—only intermittent signals received 


Discoverer I! April 13, 1959 


dia.; wt 


Hemispherical 
long x 33-in 
195 Ib 


27 Capsule designed to maintain temperature and oxygen sufficient to 
sustain life; carried emulsion packs for radiation studies. Timer 


ejected capsule on April 14, but not recovered. 


mn 
base 


Discoverer Ili | June 3, 1959 Failed to orbit As above 


Capsule contained four black mice 


June 25, 1959 Failed to orbit Wr. 300 Ib 


(lacked sufficient speed) 


(lacked sufficient speed) | 
Discoverer IV 


Test of capsule separation and recovery; no scientific research payload. 


Discoverer V August 13, 1959 | 136 Wr. 300 Ib 


August 19, 1959 | 


300 Ib 


| We 


Discoverer VI 139 


Test of capsule separation and Capsuie ejected but not 


recovered 


recovery 


Test of capsule separation and recovery. Capsule ejected but not 
recovered. No tracking signals received after ejection 


Discoverer vil | November 7, 1959 104 
| 


Test of capsule separation and recovery. Provision for heating satellite 
equipment. Satellice did not stabilize and capsule failed to eject 


Discoverer Vill | November 20, 1959 | “ Highly eccentric 


orbit 


Test of capsule separation and recovery. Satellite weatherproofed 
against temperature extremes. Capsule ejected but not recovered. 
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Four black mice were aboard Discoverer Ill which failed to go 

into orbit on June 3, 1959. Here Lockheed technicians are seen 

placing the “environment compartment” inside the re-entry 
capsule designed to bring it back from orbit. 


in the Discoverer satellites which successfully went into orbit 
seem to have been due, in some way, to low temperatures and 
electrical failures. 

Those capsules that did separate were not located because 
it is said—their radio beacons failed. How they fared during 
re-entry is not known, but development of the capsules has 
continued to ensure their integrity under severe atmospheric 
heating. 

Ablating Heat Shield 

Later Discoverer capsules have been fitted with heat shields 
of the ablating type, in which the frictional heat of re-entry 
is dissipated by melting and vaporizing material on the surface 
of the shield. Similar heat shields are now being developed 
for the Mercury space-capsule designed to recover a man from 
orbit, which are understood to consist of several layers of 
polyester resin-glass fibre over a nickel cobalt skin. 

Much of the Discoverer programme is, in fact, aimed at 
developing techniques for the Mercury “ man-in-space ™ project. 
For example, the recovery system is designed to function in 
an air-and-water environment for 10 hours after the capsule 
has been ejected from orbit. 

Principal components of the recovery system are batteries 
for electrical power, a parachute for reducing speed during 
descent, a radio marker beacon for ground tracking, and a 
strobe light for visual location of the descending capsule. The 
light is designed to flash 30 to 45 times a minute, the duration 
of each flash lasting from 30 to 50 microseconds; it can be 
seen in darkness for a distance of four to six miles at altitudes 
of 8,000 to 10,000 ft. 

One of the virtues of Discoverer’s orientation system is that 
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the complete orbiting vehicle can be turned through 180° to 
a tail-first position and tilted to a downward angle of 60° for 
capsule ejection. 

After separating from the satellite, the capsule’s recovery 
system is put into operation automatically. First, a mechanical 
timer is actuated to operate a deceleration switch. This brings 
about ejection of the thermal protection cover for the parachute 
compartment at the proper time, followed by deployment of 
the brightly coloured recovery parachute. 

The strobe light and radio beacon are both powered by a 
mercury battery. The beacon’s antenna—made of flexible 
metal tape-—is 134 in. long. 

Present arrangements are to attempt ejection of the capsule 
on the satellite’s 17th orbit when, if all goes well, re-entry 
will be made over an area of ocean 50 miles wide and 200 
miles long near Hawaii. In this region, a number of C-119 
transport aircraft trailing nets will attempt to snare the capsule 
as it drifts down beneath its parachute. If they fail, ships 
will be waiting to try and recover the capsule from the sea. 

Despite the lack of success in capsule recovery, the 
Discoverer has nevertheless achieved several important objec- 
tives. It was the first satellite to be sent into orbit (from 
Vandenberg) over the poles and, because of its horizon scanner 
and its response to ground signals, it is probably the only 
vehicle of its kind 
capable of being 
placed if a_ precise, 
predictable. orbit. 

It is certainly 
unique in its ability 
of being turned tail- 
first in orbit and tilted 
downward for capsule 
ejection. Neverthe- 
less, the Moon-cire- 
ling Lunik III showed 


that the Russians are 
becoming adept in 
similar orientation 


techniques. 

What of the future? 
Present indications 
are that more than 
20 additional launch- 
ings will be made 
from _ Vandenberg, 
and the frequency of 
launching is expected 


to reach two per 
month early this 
year The continu- 


ing importance of 
the programme was 
emphasized by an Air 
Force spokesman of 
the Hawaii base 
whose aircraft had 
searched in vain for 
the capsule from 
Discoverer VIII:— 
“Recovery from 
orbit has never been 
accomplished by us 
or Russia.” he said. 
“Until we can estab- 
lish the technique, we 
will never send a man 
into orbit because we 
have to be sure we 
can get him back.” 


off” 
Vandenberg Air Force Base on August 
19, 1959. Although a successful orbit 
was achieved, and the capsule separ- 
ated as planned, it was not recovered. 


Discoverer VI “blasts from 


TECHNICAL DATA 


LAUNCHING VEHICLE.—Standard Douglas Thor SM-75A, modified 
to accommodate Bell Hustler (Agena) as second stage. Overall 
height, both stages, 75.9 ft. 

First StaGe.—Launch weight 100,000 Ib. plus; 
150,000 Ib. ; height 66.7 ft. (with adapter skirt). 

SeconD StaGe.—Launch weight 8,400 Ib.; orbital weight (tanks 
dry) 1,700 Ib., including 300-Ib. re-entry capsule; nominal s.t 
15.000 Ib. 

Note :—In addition to the re-entry capsule, the Agena payload 
includes 40 Ib. of telemetry equipment of advanced design in 
circuitry and miniaturization. It will operate on 15 channels, 10 
continuous and 5 commuted, which can relay continuously about 
100 items of information on the performance of the vehicle and 
us Systems.—K.W.G. 


nominal s.t 


Nose-cone of Discoverer Ill showing the life support and re- 
covery capsule, with its fairing, being mated to the afterbody 
of the second-stage launching vehicle. 
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Rotax were fizxst with the Brushless Alternator 


Now— 
another first! 


\ m 


THE SOLID 
ROTOR 
ALTERNATOR 


* Eliminating brushes and rotating windings. | * Also supplied as a brushless d.c. generator 


without rotating winding. (A lighter machine 


* Particularly suitable for high temperature 


and high speeds. Ideal for high mach than any other brushless d.c. generator.) 


number aircraft. * Ask for the new illustrated leaflet. 


Your engineers are invited to see tests. Write or telephone: Sales Director 


FULL COVERAGE BY ROTAX SERVICE IN MOST PARTS OF THE WORLD 


| 

| 

i 

| ROTAX LTD., Willesden Junction, London, N.W.10. (Elgar 7777) 

| LUCAS-ROTAX (AUSTRALIA) PTY. LTD., Melbourne and Sydney, Australia. 
| LUCAS-ROTAX LTD., Toronto, Montreal and Vancouver, Canada. 

| 
| 
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CANADAIR’S 
ALI- 
NEW, 
ALL- 

CARGO 
“FORTY 
FOUR" 
SOARS 
oKYWARD 


FIRST IN FLIGHT, FIRST IN PRODUCTION, FIRST FOR DELIVERY— 
THAT’S THE SUCCESS STORY OF CANADAIR’S NEW CARGOPLANE 


THERE ARE NO IFS, ANDS OR BUTS 
ABOUT THIS CARGOPLANE! It is here. 
It is built for use now. Its first flight 
marked a giant step forward in its 
development program. The next step 
will be its FAA type certification, 
and then the all-new Canadair Forty 
Four will go into regular air cargo 
service with The Flying Tiger Line, 
Seaboard & Western Airlines and the 
Royal Canadian Air Force. 


THE RIGHT SIZE AT THE RIGHT 
TIME. The present payload capacity 
of the “Forty Four” is ideally matched 
to the forecasted cargo requirements 
of the 1960’s. It is in the ’60’s that the 
development rate of air freight will 
climb sharply toward the major 
breakthrough in air cargo traffic. The 
Canadair Forty Four is the right 
size for highly profitable operations 
during this rising development period. 


CANADAIR 


LIMITED, MONTREAL, CANADIAN SUBSIDIARY OF 
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POWER CONTROLS 


The “packaged” powered flying contro! illus- 
trated operates the outboard elevons of the 
Avro Vulcan B. Mk.2 aircraft. The extreme 
compactness of this self-contained unit is 
achieved by the embodiment of a swash-plate 
main pumping element, while pressurisation of 
the fluid in the unit sump prevents fluid 
Starvation and ensures efficient operation at 


BOULTON PAUL AIRCRAFT [7D. 
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Missile and 
Space Projects 


TARGET EYE.—Right, a miniature, 
self-contained, “TV station’, designed 
by the U.S. Army to be carried by a 
ballistic missile and ejected during 
flight. While falling to Earth with 
the warhead, the camera would 
photograph the impact point of the 
missile, transmitting its view of the 
target area to TV monitoring screens 
located behind the battle line. 


U.S. “ ANTI"’.—Left, an early 
test model of the Nike Zeus 
leaps from the launching ramp 
during a test firing of the U.S. 
Army's anti-missile missile at 
White Sands, New Mexico. 


MARS PROBE.—Above left, a one-sixth scale model of a proposed payload for a 

NASA interplanetary probe being developed at the Jet Propulsion Laboratory. Shown 

above the base is an infra-red spectrophotometer designed to point at Mars while the 

probe is in orbit. A telescopic mirror arrangement will collect light rays from the 
planet for analysis and transmission back to Earth. 


TOP THRUST.—Above, a full size 
sectioned model of the 6,000-Ib. 
s.t. “‘storable”’ rocket engine being 
developed by the Jet Propulsion 
Laboratory for the top stage of 
both the NASA Centaur and 
Saturn space-vehicles. 


MOULDED COMFORT?—Left, a 
40g “human support system” 
used in investigating problems 
encountered in developing the 
Mercury space-capsule at NASA's 
Langley Research Centre. Made 
of foam plastic, the couches are 
contoured to suit the person using 
the support system. After hard- 
ening, the form is finished with a 
fibre material and the couch is 
then locked into a metal container. 
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EXECUTIVE MUSTANG.—Civilianized F-51D Mustang fighters 

are now being offered by Trans-Florida Aviation for high-speed 

executive operations. Two seats are fitted, and a tip-tank 

installation has been developed as shown in this photograph. 
The factory price is little more than £11,000. 


A little late for Christmas but nonetheless acceptable to the 
busy executive who has everything, the super de luxe civil 
F-S1D Mustang is our nomination as the business aircraft of 
the year. From Frank Dismore, of W. S. Shackleton, Ltd., we 
hear that an American company (who else?), Trans-Florida 
Aviation, Inc., of Sarasota, Fla. is offering civilianized 
ex-U.S.A.F. and R.C.A.F. Mustangs for executives who were 
former Service pilots, or are equally experienced. 

According to the U.S. company, they have “ overcome many 
disadvantages of the military model, and you will find the 
cockpit noise greatly decreased to a pleasing level. The cabin 
cooling system has been greatly improved and the layout of 
instruments and controls cleaned up considerably. We provide 
custom instrumentation, radio of airline quality, upholstery 
and interior appointments and custom painting by experts in 


Gliding Notes 


by Dr. A. 


THE AEROPLANE 24 JANUARY 1, 1960 


and ASTRONAUTICS 


Personal Flying 


each field. Baggage compartments and an additional passenger 
seat have been added. 

“The F-51D is probably still the favourite of anyone who 
has ever flown it. It has a low stalling speed (87 m.p.h 
1.A.S.) and a broad gear base, handles like a heavy airplane, 
yet is beautifully light and responsive on the controls.” 

Its performance takes it above or around bad weather, and 
oxygen is provided for a 25,000-ft. cruising altitude. The 
company adds, “we regularly cruise between 300-400 m.p.h. 
ground speed, depending on power settings, and you can safely 
figure an average of 5-7 m.p.g.” The F-S1D is still in wide- 
scale service, and spares are readily available, while main- 
tenance costs are claimed to be very low. 

Initial price of the rebuilt Executive Mustang, at $32,500, 
f.a.f. Sarasota, compares surprisingly closely to many smaller 
single-engined business types, and includes Collins 90-channel 
transmitter, Bendix 280-channel  crystal-controlled Omni, 
Interphone, and an ARN6, ADF with miniature control head, 
complete aerial system, Omni-Mag instrument presentation, 
OBI and RMI. All Executive Mustangs come equipped with 
the Safeflight speed contro] system at no extra cost. 

The specially upholstered seat in the narrow cockpit hinges 
forward for access to the second seat, which is a new feature 
in the Executive Mustang. The ammunition and gun bays in 
the wings have been converted to carry eight specially made 
suitcases. 

The 1,615 b.h.p. Packard Merlin V-1650-7 has a two-speed 
supercharger, and confers a maximum speed of 457 m.p.h. at 
30,000 ft. Economical cruise is 260 m.p.h. at 10,000 ft., 
achieving 7.7 miles per U.S. gal. Normal wing tankage is 
182 U.S. gal., which may be increased to 300 U.S. gal. with 
additional tip-tanks. Empty weight is 7,100 lb., and F.A.A.- 
approved gross is 10,500 lb. Take-off to SO ft. is 1,800 ft. and 
landing distance 1,850 ft. 

Frank Dismore concludes, “I wonder how many of your 
readers would like to fly the *World’s Fastest Certificated 
Non-transport Aircraft?’ ” 

We should, for a start. 


E. Slater 


N Indian duration record of 8 hr. was at 4,300 ft. Then, at 13.00 hrs. he had ~=time I have ever heard of a thermal! 
14 min. prompted thoughts about to move 10 miles north to avoid a cu-nim flight ending after sunset. 


Indian thermals, and the vultures which 
soar in them all day long with the greatest 
of ease. Much of the early speculation 
on soaring flight came from that country, 
in the days when nobody knew how it 
was done. 

In particular, Dr. E. H. Hankin 
watched soaring vultures meticulously for 
years. He made thousands of entries in 
a series of note-books, and published a 
book called “ Animal Flight * about 1911. 

Yet he flatly refused to believe that they 
used upcurrents, except for a few obvious 
cases of slope-soaring over the battle- 
ments at Agra. When Eric Collins made 
the first British flights in “ dry ” thermals 
in 1933, Dr. Hankin wrote to him to find 
out, not how he did it, but whether he 
experienced the same forms of apparent 
instability that were shown by soaring 
vultures. 

Mr. P. K. Banerjea, of the Delhi 
Gliding Club, has kindly replied to some 
questions about his record flight, which 
was made on September 30 in latitude 
284°N., so the duration of daylight must 
have been well under 12 hours. It appears 
that Indian thermals are not notably 
stronger than on a good soaring day in 
England His first thermal, after a 
winch launch to 1,000 ft. at 09.52 hrs. in a 
Ka-7 sailplane, produced lift of only 
4 m./sec 

But when the cumulus clouds began at 
11.15 hrs., thermal lift improved to 
34 m./sec. on the average, increasing to 
4 or § m/sec. below cloud base, which 


forming over the airfield, He soared there 
happily under cumulus clouds, though 
thermal strength deteriorated to 14 m./sec. 
after 14.00 hrs., and at 15.30 the cumulus 
began to disappear. 

However, by this time the cu-nim had 
cleared, so he returned to the airfield, 
where fresh cumulus clouds were starting 
up, and their bases rose from 4,900 to 
5,600 ft. as the ground below dried out in 
the sun. However, lift deteriorated to 
less than | m./sec. 

* * 

So the main advantage of Indian over 
British thermals, it appears, is not their 
strength, but their frequency and their 
closer spacing. Mr. Banerjea puts their 
average distance apart at about a third of 
a mile, except early or late in the day. 

Perhaps the most remarkable feature 
of his flight was towards the end, when 
all the clouds had gone by 16.30 hrs. 
except for “a solitary bank of flat 
cumulus with a very sharply defined 
base,” seven miles to the south. Those 
familiar with Delhi might know of some 
feature of the landscape which could 
account for it. 

This late cloud gave lift at 4 m./sec. 
at 2,000 ft.. increasing to 24 m./sec. close 
under its base, which was at 6,000 ft.— 
Mr. Banerjea’s greatest height (he had 
no blind-flying instruments). This was 
at 17.15 hrs.. but ten minutes later the 
cloud began breaking up. 

Sunset was at 17.55, but his final glide 
down lasted till 18.06. This is the only 


Vultures, Mr. Banerjea says, are a 
great boon to sailplane pilots in search 
of lift, for there may be anything up to 
a hundred in one thermal. But they 
evidently don’t observe the rule that 
everyone should circle the same way 
round, for there have been several 
collisions, though the human pilots have, 
so far, always brought the damaged 
glider down safely. 

Vultures avoid a collision by closing 
their wings and diving, but kites usually 
pull up into a stall. So you must be 
good at “aircraft” recognition to take 
proper avoiding action, and pull up for 
a vulture, but dive for a kite. 

* . * 


O National Gliding Weeks will be 

held in 1960. For the first, from 
May 28 to June 6 inclusive, contests will 
be organized by the Cornish Gliding 
Club at Perranporth, the Lakes Club at 
Tebay, and the Scottish Gliding Union 
at Kinross. The second is from July 24 
to August 1, to be run by the Yorkshire 
Club at Sutton Bank, the London Club 
at Dunstable, and the Derbyshire and 
Lancashire Club at Camphill. 

The “National Gliding Week” 
scheme began in 1958 with contests 
simultaneously at the Scottish, Bristol 
and London Clubs, and 71 pilots took 
part. The idea was to provide a sub- 
stitute for the centralized national cham- 
pionships which are not held in World 
Championship years. 
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Correspondence 


Permission Issued 


OUR report of the Tiger Club dinner mentions the 

interesting fact that a speaker lamented the * non-issue ~ 
of a Permit to Fly for the Taylor monoplane The facts 
available to the speaker before the dinner make his motives 
in making such a statement difficult to understand 

This exceptional little aeroplane is the first all-British 
amateur designed and built ultra-light to fly since the War and 
as such has merited a great deal of attention from all who 
are enthusiastic in the cause of amateur building and flying 

As a prototype, it has needed to be submitted to both 
structural investigation and flight testing to qualify for a full 
Permit to Fly. In order to qualify, a test Permit was issued 
within a few hours of application being made, and the 
15 hours’ local flying prescribed has been carried out with 
entire satisfaction—being the subject of probably one of the 
most eulogistic flight test records ever produced 

A programme of simple proof loading of certain items of 
structure is currently in train, the progress of which is governed 
by the pace set by the designer who, as an amateur, has his 
bread to earn and little spare time to carry out the necessary 
work. The equally spare-time enthusiasts of the P.F.A. who 
donate their technical skill to help fellow amateurs have given 
freely of their time, and, one might add, at no expense to the 
constructor. 

The fact that the aircraft has apparently carried out some 
20-odd hours over the test schedule seems to indicate that 
time spent on local flying on the test permit has seemed 
preferable to utilizing this period to clearing the small amount 
of structural testing necessary to permit the aircraft to leave 
the circuit. This has no doubt been fun for the pilot, but, 
of course, delays the eventual aim of all concerned, which 
is to get the aircraft cleared and its owner-constructor alr- 
borne on his own wings to roam in the remaining free air space 

Popular Flying Association, H 

London, W.1 


Best-DEVEREUX 


Fear of Collision in the Air 


AVING read some of the letters in your column which my 

article, “Fear of Collision” (THe AEROPLANE AND 
ASTRONAUTICS, November 20) evoked, I once again read my 
own article, and I was forced to the conclusion that either some 
of your correspondents could not have read it very carefully, 
or | had not made myself clear. If you will forgive the personal 
note, I would like to correct the impression which seems to 
have been created that | am a reckless young pilot, anxious to 
break my own neck and anybody else’s at the same time. This 
is far from the truth. 

My age is 54, and five years ago my wife and I celebrated 
our Silver Wedding Anniversary. We have four children and 
two grandchildren. I am the director of a large family business 
which next year celebrates its 150th anniversary; I have been 
a member of local councils. a governor of schools, and chair- 
man of our local flower show. I give you these facts in the 
hopes of proving that what I said was not based on recklessness, 
but on sheer common sense. 

1 admit I love flying small aeroplanes. 1 use them for 
business because I find flying much less nerve-racking than 
motoring, and a safer way of getting about the countryside. 
There is any amount of room in the sky, and I suggest, in all 
seriousness, that if it had not been for the short-sightedness 
of our aviation firms and the stupidity of our Ministries, some 
aviation firm in this country might well have been celebrating 
the delivery of its 50,000th small aeroplane as Pipers in 
America did a short while ago. 

When I was a young man, we made in this country the best 
light aircraft in the World. The World future for light aircraft 
is tremendous, not so much in the U.K., or even in America 
or Europe, but in countries such as China, India and Africa 
where communications are not good and rivers and forests 
abound. For the time being we have lost this market, but we 
have the facilities to get it back. We have the skill to make the 
craft. but my quite extensive business training has taught me 
that you must have a lively home market before you can 
export. The only way in which we can get this lively home 
market is to clear away these misconceptions which (as I said 
in my article) have risen from fear 

If we approach this question of air traffic control in a 
common-sense, “ live and let live.” spirit. we can keep the risk 
of collision at the infinitesimal chance that it is today. There 
is risk in whatever you do. 

It is a pity, but of course quite natural, that the people who 
run air charter and scheduled services are not anxious to see 
a lot of private aeroplanes in the sky anywhere in the World. 


THE AEROPLANE 
and ASTRONAUTICS 


but I do appeal to them to take a larger view of their duty 
towards their country. Private aeroplanes will come whethe: 
they like it or not; and the choice is ours as to whether a good 
percentage of the machines are British made, whether we are 
to have a thriving aviation industry in this country, or whether 
the aviation interest of this country is to be confined to a few 
Government-owned air lines and ballistic missiles. 

The ability to fly is a God-sent gift. The air is free and very 
roomy. We should use it as it was intended to be used. 


Claygate, Surrey NORMAN JONES. 


Seasonal Aviation and Astronautics 
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Do It Yourself. | hope I'm not infringing any 
| patents by printing this bit of festive fun put out by 
Silver City. The drawing, by Mr. L. Clare, one of 
their Lydd staff, shows his idea of a do-it-yourself 
car-ferry aircraft, combining the principles of lighter- 
| than-air helicopter and hovercraft. The customers sit 
| in their cars which are attached to capstan bars A-A, 
and drive round and round, rotating the cylinder E-E 
which actuates the rotors and directional propellers. 


or, ei 
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THE IDEAL NEW 


| |Z \ 
| ‘ = j CAR FERRY 


AIRCRAFT 


The car exhaust gases travel through B-B and C-C 

into the envelope D, providing lift and, through valve 
F, a hover-cushion. The downward jet effect can be 
accelerated by hanging the weights G on the hooks H. 
Mr. Clare claims that his idea will make all aircrew, 
engineer and airport staffs redundant. Silver City, too, 
| if they’re not careful. 


«Never mind about the damn prototype—why weren't 
the plastic model kits ready before Christmas?” 
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THE AEROPLANE 
and ASTRONAUTICS 


JANUARY 1, 1960 


NOTES AND EVENTS 


LESS NOISE.—A universal type UDAC ground jet noise suppressor developed by 

Industrial Acoustics Company of New York installed on a P.A.A. Boeing 707 engine. 

The equipment has been designed for use with the 707s and DC-8s, and will soon be 
adaptable to the Convair 880 and 600 series. 


G.E.C. FOR YUGOSLAVIA.— The 
Yugoslav purchasing commission which 
recently visited Britain has signed a con- 
tract with G.E.C. Overseas Services, Ltd.. 
for the supply of airport lighting equip- 
ment valued at about £75,000, to be 
installed at airports at Belgrade and 
Zagreb 


R.R.A.F. ARGONAUTS.—The Royal 
Rhodesian Air Force has purchased four 
Canadair Argonauts from B.O.A.C. The 
first left London Airport for Africa on 
December 14, after being accepted by 
Air Vice-Marshal E. W. S. Jacklin, 
C.A.S. of the R.R.A.F. 


BEAVER ORDER.—The Army Air 
Corps has confirmed an order for a total 
of 36 Beavers from D.H. Canada. The 
first can be delivered from existing 
stocks within 90 days. 


NEW DIRECTOR.—Mr. B. P. Yates 
has recently been appointed to the board 
of directors of Low Moor Alloy Steel- 
works, Ltd. Mr. Yates has for many years 
been secretary of the company and its 
associate companies, Yorkshire Rolling 
Mills, Ltd., and Low Moor Fine Steels, 
Ltd. 


A NEW REPORT. — The Institution of 
Production Engineers has published a 
report entitled “Improved Material 
Utilization.” This work has been under- 
taken in response to the widespread 
interest aroused in industry by the publi- 
cation, in 1959, of a report on “* Material 
Utilization in the Metal Working Indus- 
tries.” The new publication includes a 
selection of over 80 proved case 
studies. Copies of the revort may be 
obtained from the publications depart- 
ment of the Institution, 10 Chesterfield 
Street, Mayfair. W.1, price 12s. 6d. each, 
post and packing Is. 


CHANGE OF OWNERSHIP.—The 
Timken Roller Bearing Co.. and The 
Fafnir Bearing Co.. of New Britain, 
Connecticut, U.S.A., have announced that 
an agreement will shortly be concluded 
by which a recently formed subsidiary of 
the latter, Fafnir Bearing Co., Ltd., will 
purchase the business of Fischer Bearing 
Co. Ltd., a Timken subsidiary. The sale 
of Fischer, which was until recently 
owned by the former British Timken, Ltd., 


results from the Timken decision to con- 
fine their interest to the manufacture of 
tapered roller bearings throughout the 
World. They will however, continue for 
the present to distribute F.B.C. bearings 
for replacement purposes in Britain, 
through their subsidiary Timken stock- 
ists, and in Australia, South Africa and 
Canada, through their branches in those 
countries. 


METALLIZING HANDBOOK. — A 
booklet covering the techniques and 
developments in flame spraying has been 
published by the Metallizing Equipment 
Co., Ltd., Chobham. Woking. The book, 
which is intended for owners and oper- 
ators of metallizing equipment. is 
divided into two parts. The first section 
is devoted to wire metal spraying and the 
second contains the latest information on 
the powder process. 


Two 
spare 


NATO ORDER. 
totalling $700,000 for 
American-built fighter bombers 
reconnaissance —_ aircraft have been 
awarded to Republic Aviation (Inter- 
national) S.A. by NATO maintenance 
supply services agency in Paris. 


contracts 
parts tor 
and 


Company Notices 


NEW COMPANIES 


Doncaster and District Gliding Club, Lid. 
(644.388).-- Reg December 14 as a company 
limited by guarantee without share capital The 
original number of members is 500 each being 
liable for £1 in the event of winding up The 
management ts vested in a council first members of 
which are: James W. Coulsey The Turbary. 
Epworth, nr. Doncaster; Horace J. Durdy. 17 
Callander Court, Cantley, Doncaster; Samuel F. R 
Bowman, Michael A. Mitchell, Peter D. Hardy. 
Henry Pashley. Herbert Moore and Michael C 
Usherwood. Sec.: R. Plane. Reg. office: Doncaster 
Airport, Ellers Road, Doncaster 


John Brown (S.E.N.D.), Lid. (644.437). Private 
co. Reg. December i4. Cap. £1.000 in £1 shs 
Objects: To carry on the business of consulting 
engineers and as consultants and as contractors and 
advisers on engineering matters, etc. First directors: 

Hon. Lord Aberconway. 25 Egerton Terrace, 
S.W.3.; Eric Mensforth. 8 Stumperlowe 

Fulwood. Sheffield, 10: Robert J. 

Peacock Hotel Baslow, Derbys.; 

Dennis R. C. Guttery, Little Hall, Oakley Green, 
nr. Windsor; John D. Markland, 31 Capel Close. 
Oxford Sec James R. Smyth Solrs.: Roney 
and Co.. 42-S New Broad Street. London, E.C.2. 
Reg. office: 4 The Sanctuary, Westminster. S.W.1. 


Aviation Calendar 


R.Ac.S Boscombe Down 
* Escape from Military Jet 
We. Cdr. J. Jewell, in the 
and A.E.E Amesbury, 


January 4. 
Branch lecture 
Aircraft,”” by 
Lecture Hall. A. 
Wilts, 17.30 hrs 

R.Ac.S Derby Branch 

*The Use of Rockets in Scientific 

Research,” by Prof. H. S. W. Massey, in 

the Rolls-Royce Welfare Ha!!. Nightingale 
Road, Derby, at 18.15 hrs 

January 5.-—-R.AcS. London Airport 
Branch Iectuce, “* Helicopters.” by P 
Brooks, in the Lecture Hall Fairey 
Aviation, Hayes, at 18.15 hrs 

January §.—R.Ac.S. Luton Branch lecture 
“No Highway.’ by C. F. Toms, in the 
Napier Senior Staff Canteen, Luton Airport, 
at 18.15 hrs 

January 6. R.AcS Brough Branch 
lecture. “The Art of Developing Aero 
Engines.” by A. C. Lovesey, at the Roya 
Station Hote!, Hull, at 19.30 hrs 

January 6.--R.Ac.S. Weybridge Branch 
lecture, “ The Work of Vickers Research, 
Lrd.,"" by Dr. J. R. Green, at the Appren 
tice Training School, Vickers-Armstrongs 
Weybridge, at 18.10 hrs 


January 6. R.AcS Bristol Branch 
lecture. “ The Satellite Programme,” by 
Dr. W. F. Hilton, at Filton House, Bristol, 
at 18.00 hrs 

January 7. R.AcS. Young P 
lecture, “ Flying versus = the Human 
Machine,“* by Dr. G. Melvill Jones, at the 
Royal Society of Arts, 6 John Adam Street 
London, W.C.2, at 15.00 hrs 

January 7.—Isie of Wight Branch lecture 
** Philosophy in Structural Design."" by Dr 
A. H. Chilver. in the Clubhouse, Saunders 
Roe Sports and Social Club, Church Path, 
E. Cowes, at 18.00 hrs 

January 7. R.AcS Yeovil Branch 
lecture, Helicopter Test Flying by 
W. H. Spear, at Park School, Park Road 
Yeovil, at 19.30 hrs 

January 8.—Helic. Assn. of Gt. Britain 
lecture, “The Development and Flight 
Testing of Helicopters.” by G. J. Sansted 
and A. V. Coles, in the Library, 4 Hamilton 
Place, London, W.! 


ople's 


INCREASES OF CAPITAL 

Clifton Aircraft Lid. (474,189) West Cliffe 
Lytham. Lancs. -Increased by £30,000, in £1 shs 
beyond the reg. cap. of £20,000 

R.F.D. Company, Lid. (318,058) 9 
Sureet, W.1.—-Increased by £100,000, in 2s 
shs. beyond the reg. cap. of £600,000 

British Overseas Fairs, Lid. (524.399). 2! Tor 
hill Street. London, S.W.1.—-Increased by £99,900 
in £1 ordinary shs. beyond the reg. cap. of £100 


Clarges 
ordinary 


New Patents 

APPLICATIONS ACCEPTED 
Licentia Patent-Verwaltungs 
Stabilizing fins for ships and 
June 22, 1956. (une 24, 1955.) 
Applications opened to public inspection on 
December 9, 1959, and the opposition period will 
expire on March 9, 1960 


827.125 


G.m.b.H 
aircraft 


825,134 


Brevets Aéro-Mecaniques S.A.—** Rockets 
carried in clusters by a launching machine 
and in particular an aircraft.” 
March 18, 1958. (March 27, 1957, and 
Aug. 27, 1957.) 
827,299.—Pye. Lid * Guided missiles." May 20 
1957. (une 26, 1956.) 

Applications open to public nspection on 
February 3, 1960, and the opposition period wil 
expire on May 3, 1960. 


Personal Notices 


BIRTHS 

Andersoa.—On December 18, at the RAF 
Hospital, Nocton Hall, Lincoln, to Movyra (née 
Carr), wife of Fit. Lt. D. D. Anderson, R.A.F 
a daughter. 

Barwood.—On December 17, at Westow Croft 
Maternity Home, to Elizabeth Ann (née Simpson) 
wife of Sqn. Ldr. A. T. Barwood, R.AF a 
daughter 

Carter. 
Weerberg, Germany 

V. Carter, R.A.F. 

Davies..-On December 13, at B.M.H 
to Jean (née Goate). wife of Fit, Lt. B 
of R.A.F. Butterworth, Malaya—a son 

James.—-On December 14, at Ards Hospital, Co 
Down, to Mary (née Morrison), wife of Fit. Le 
B. James, R.A.F.—a daughter 


On December 14, at RAF Hospital 

to Jackie, wife of Sqn. Ldr 
a son 

Taiping 
Davies 
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THE AEROPLANE 
and ASTRONAUTICS 


JANUARY 1, 1960 


viation 


invite applications for the} 
following vacancies at 


FOLLAND AIRGRAFT LIMITED 
of HAMBLE, HANTS. 


DESIGN OFFICE 
TECHNICAL APPOINTMENTS 


for a progressively comprehensive programme connec- 
ted with the new GNAT TRAINER AIRCRAFT, 
further GNAT FIGHTER development, and 
other project work of immediate _ interest. 


DESIGN DRAUGHTSMEN (Senior and Inter- 
mediate) for aircraft structures, systems and 
installation design. 


AERODYNAMICIST (Senior) to lead aeroelastic 
group. Applicant should be prepared to participate 
in flight test analysis and with knowledge of com- 
puter techniques. Degree or equivalent with 
minimum of 5 years experience in this sphere. 


AERODYNAMICISTS (intermediate) 

(a) Internal Aerodynamicist for development of 
cabin conditioning system. 

(b) Performance Aerodynamicist for intake and 
propulsion studies. 

(c) Aerodynamicists for stability and control. 

(d) Aerodynamicist for flight performance analysis. 

(e) Aerodynamicists (all levels) for Chilbolton, 
with preferably flight test analysis experience. 
Degree in Aeronautics, Mechanical Engineering 
or equivalent qualification required for these 
positions. 


COMPUTER ENGINEER (intermediate) to 
establish a programming group with eventual 
formation of mathematics service group. A 
Mathematics degree advantageous. 


PROJECT ENGINEER 4 graduate experienced 
in the project field with stress and aerodynamic 
experience preferred. 

STRESS ENGINEERS ail levels) B.Sc. or H.N.C. 
with aircraft stressing experience. 

TEST ENGINEERS (Structural and Systems). 
Aircraft test experience preferable. 

WEIGHTS ENGINEERS with weight estimation 


and control experience 


ELECTRONICS ENGINEER (for Chilbolton). 
Flight Test application of telemetry and strain 
gauging experience preferred. 


SENIOR SYSTEMS ENGINEER 


WHEN 
THERE CAN 
BE NO 
COMPROMISE 
WITH 


RELIABILITY... 


. When maximum performance under 

the most exacting conditions is vital, 

Amphenol Connectors play the part for which 

they have been designed with complete 
dependability. More than 25 years’ experience in this 
field plus rigid test requirements far beyond likely 


operating conditions help to ensure their sturdy reliability. 


iP 4 


PS 


For example, Amphenol MinniE miniature 
multi-contact connectors are tested for altitude- 
moisture resistance by submersion in salt-water, and 
altitude cycling to 80,000 feet, to 65,000 feet and 


then returned to room ambient pressure. 


Amphenol “‘ MinniE” 
Connector 


Quick disconnect multi-contact 
miniature bayonet lock types. Avail 
able as Plugs, Cable and Panel Recep- 
tacles and Single Hole mounting 
Receptacles in four constructions, five 
shell sizes and seventeen § insert 
arrangements. 


Amphenol ‘165 Series”’ 
Connector 


Designed especially for use with the 
ARC52 equipment installed in the 
Vickers-Armstrongs ‘Scimitar’, the 
English Electric ‘ Lightning " and other 
military aircraft. Variants of this 42- 
contact connector are available to meet 
different requirements. Another new 
Amphenol development are the 

“ Stub-E"’ Connectors, ful- 

filling environmental resis- 

tance requirements in 


We can also supply miniature co-axial connectors 
co-axial changeover switches (hand or relay oper- 
ated) and micro-potentiometers manufactured by 
our Industrial Products Danbury-Knudsen and 
Borg Divisions. 


We will be pleased te quote for complete cable 
assemblies. using Amphenol connectors inclu- 
ding * potted™ versions if desired. 


aircraft and guided missiles 


Have YOL 
had your copy 
of this new 
Amphenol 


Publication? 


IEC2 is a new publication, 
detailing and profusely 
illustrating a wide range of 
Amphenol connectors, with 
reference sheets for contact 
arrangements and insert 
specifications Write for 
your copy now 


AMPHENOL (GREAT BRITAIN) LTD. 


Victoria Road - Burgess Hill - 
Telephone : Burgess Hill 85616 (3 Lines) 


Telegrams : Amphenol, Burgess Hil! 


Sussex 


AMPHENOL-BORG ELECTRONICS CORP., Chicago, U.S.A 
AMPHENOL CANADA LTD., Toronto 9, Ontario 


AU 


(for Chil- 
bolton). Flight development engineering and 
Systems experience essential. 


PLANNING ENGINEERS (for Chilbolton) 
for planning aerodynamic and engineering flight 
requirements. Experience essential in one or 
both fields 


INSTRUMENT ENGINEERS (for Chilbolton). 
Aircraft instrumentation, development and calibra- 
tion experience essential. 


These vacancies offer progressive and _per- 
manent positions with commensurate salaries, 
generous conditions of employment, superannua- 
tion and excellent social and welfare facilities. 


Applications to the Personnel Manager, 
FOLLAND AIRCRAFT LIMITED 


Hamble, Hants. Telephone: Hamble 3371 
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AIRCRAFT FOR SALE 
R K D‘ NDAS _ 


THE 1960 LOOK 
ET us clean out the aviation attic, keep our 
antiquities for nice sunny days For the private 
pilots, we have many beautiful Tripacers, Comanches, 
single engine Cessnas, and Bonanzas For the busi- 
ness pilot and executive owner, we have Apaches, 
Acro Commanders Beech lL raveliairs and) Twin 
Bonanzas, and Cessna 310s So let's pe that we 
intend, from now on, flying on day other than 
sunny Listed below are some brie ” exaeaples of 
several aircraft available for sale now 
1959 AUTOFLITE TRIPACER (full Super 
Custom and Piper autocontrol). Only 252 
hours engine and airframe since new, full panel, dual 
control, with either Mark Il ener or Super- 
homer and wheel spats, £4.47 
195 De Luxe CARIBBE "AN TRIPACER only 
275 hours since new airframe and engine, 
Narco Superhomer, red and white trim £3,750 
TRIPACER, zero houred engine and only 
863 on airframe since new Sensenich 
propeller Full panei, Superhomer L.F.Rec. Finished 
blue and white, many extras. excellent condition, 
available in U.K. January, £3,250 
CESSNA 172 120 hours on engine, 404 
hours on airframe Sensenich propeller, 
fully painted white-black 1 Narco VHT-3 Super- 
homer and | Narco VHT-2 Superhomer, full gyro 
panel, dual controls, £3,900 
LL the above prices include delivery to this 
country 174% import duty paid and British 
validated certi ance of airworthiness 
K. DUNDAS, LTD., Dundas House, 59 Saint 
London, S.W.1. Phone, Hyde. wt 


« James's St } 
* Dundas, Piccy, London 5-10 


$717 Cables, 


OLLASONS for the Turbulent, the faa range 
and rebuilt Tiger moths. Croydon 515 


WO Rapide DH89 aircraft, new C. of A., low 
engine and airframe hours, excellent fabric, 18- 
gal. auxiliary tanks, freight floor, large door, fitted 
six seats, Narco VC27 simplexer VHF and RDF-1A 
radio compass, upholstered red and white, X9 props 
ayload with 112 gal. of fuel over 500 kgs. Offers to 
Box A134, care of THe ALROPLANE AND ASTRONAUTICS 
5-8910 

IGER mots. engine 350 hours, airframe 2.475 
hours, C. of A. to February, 1960, £550. Box 
Al42, care of THE AEROPLANE AND AstaqnaLnice 
-xl63t 
OUR D.H. Dove Mk. 1B, full airline pit 
excellent condition, available immediately, from 
£9000 Channel Airways, Southend Airport, Essex 
Phone, Rochford 56460 $15-7 


_ LAIR, L”: 


AIRCRAFT SALES AND FINANCING 
SPECIALISTS 


RISTOL Type 170 Mk. 21 and 31 fleet available 
at prices designed to eliminate competition 
OUGLAS DC6, nil hours engines and propelicrs. 
low airframe hours, $250,000, world’s best buy 
OUGLAS D6 6A _  passenger-cargo convertibic 
$k 5.000 

OUGLAS DC4, large sclection available, passenger- 
cargo convertibles 

OUGLAS DC3. passenger-cargo convertible, wide 
doors, 600 hours 5.M.O.H., £15 per hour on 


ase 
ERON 1B Aijrltine Configuration, excellent con- 
dition, all offers considered, bargain 
Ove Several available in good condition, airline 
configuration, from £9,500 
AND FOR THE PRIVATE AND BUSINESS PILOT 
OONEY Mk. 20 Series The finest value in 
new high-performance 4-seater aircraft, £6,850 
Delivered U.K. duty paid 
prod eae arranged, and for full details 


conta 
RAVI LAIR TD., 115 Oxford St., London, W.1 
Phone, Gerrard 3382 515-12 


Aircraft Wanted 
CRAP aircraft aluminium and stainiess siec! 
urgently required Lowton Metals, Lid. Lowton 
Saint Mary's, near Warrington Leigh 1444-5 waa 
rz 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 


IMPONENTS, spares and instruments for al! 
aircraft and engines A.R.B. released. Airtrade, 
Lid.. Croydon Airport Phone, Croydon 3 


OLLASONS for Tiger Moth and Gipsy engine 
spares. Croydon ‘S1S1I 222-709 
4ILLIPS AND WHITE, LTD 


FFER from stock a comprehensive range of new 
spares and components for the following engines 
HEE TAH IX. X and XV, de Havilland Gipsy 
Major and Queen series 
NSTRUMENTS and instrument parts, navigational 
equipment, electrical components and aircraft spares 
are ar available from stock 


61 2 EEN’'S GARDE NS, Londen. w.2 Phone. 
Ambassador 86S Cables, “ Gyrair. 
London.” zzz-720 


EPAIRCRAFT, LTD. The Common, Cranleigh. 
Surrey. Cranleigh 536. For instrument and auto- 
pilot overhaul, zzz-701 
HE REGIONAL AIR TRADING CO., Croydon 
A npaet for Rapide spares of every mT 
Phone, Croydon 852 “714 
OLLASONS are specialists in the overhaul ‘ot all 
Gipsy engines Croydon $151 710 
| ee HID Argus airframe complete Beton 
Lid 115 Oxford St London, WI Phone 
Gerrard 3382 SiS-11 


W.S. SHACKLETON LTD 
— 


FREIGHT CONTRACT ? 


More and more companies are getting 
them these days. 


Of course, you can always use one 
of your existing fleet modified with 
a freight door. It is a compromise 
that will do most of the work... 
reasonably well. . . 

On the other hand the Bristol Freighter 
was designed for the job. An aeroplane 
that can swallow a four seat helicopter 
with ease deserves a second thought. 
There are still one or two Freighters 
available if you know where to find 
them—and cheaper than Vikings or 
Dakotas. 


Shackletons will help: 
W. S. SHACKLETON LTD., 
175, Piccadilly, London, W.1. 


Phone : Cable : 
HYDe Park 2448-9 Shackbud, London 


JANUARY 1, 1960 


CLASSIFIED ADVERTISEMENTS 


RATE: I/- per word (minimum 
12 words 12/-). 


PIAGGIO 
EXECUTIVE 
AEROPLANES 


Ask your dealer, write or phone 
Aero-Enterprises (Boreham Wood) Ltd. 
17 Drayton Road, Boreham Wood, Herts 

ELStree 2688 


AIRCRAFT BARGAINS 


T. D. KEEGAN LTD. only offer for 
sale what they own. We are owners, 
not agents. 


At HURN. We have 4 Vikings. 

One nil houred ali round, 36 payloaders, 

fully radioed £14,500 
One that needs overhaul but complete £4, 
And two more in between. 

At SOUTHEND. We have a big- 

engined Gemini, A.D.F., two VHF's and 

fast £2,500 
At ROTTERDAM. We have a Cata- 

lina Amphibian, almost new P & 

1830/92's and props, floats well a 

has a permit £5,900 
T. D. KEEGAN LTD own these aircraft, will 
give credit direct to the buyer, and will also 
give the Viking buyers £5,000 spares credit for 
six months. 


DEAL WITH THE OWNERS DIRECT 


T. D. KEEGAN LTD. 


SOUTHEND AIRPORT, ESSEX 
Rochford 56881 Telex 1943 


A BERalgd spares for Dakotas, Harvards, Piper 
Cub, Fairchilas, Argus Beechcraft, D-17s, 
Mosquito, Spitfire, Firefly Engi ne spares for Pratt 
& hitney, Armstrong Siddeley, 


Accessories and instruments for all types of aircraft 
WALTER, LTD., The Drive, Horley, Surrey 

e Phone, Horley 1420 and 4294 Cables 
*Cubeng, Horley.’ 515-6 


HELICOPTERS 
ELICOPTER SERVICES, LTD., offer their 
aircraft for charter services. 96 Piccadilly, 
London, W.1. Gro 5495-6 zzz-717 


CLOTHING 


R.A.F.. fficers’ uniforms for sale, new and 
. a Fisher's, 86-88 Wellington 


St., Woolwich. Phone 1055. Kit also purchased 


CONSULTANTS 
R H. STOCKEN, F.R.Ac.S., Eagle House, 109 
e Jermyn St., S.W.1. Whitehall 2777-9 222-696 
R Ww SUTTON (CONSULTANTS), LTD 7 
e Lansdown Place, Cheltenham. Phone 5811 


ge L. S. McNICOL, London School Air Naviga- 
tion. Pilot and navigator training with advisory 
service 33 Ovington Square, Knightsbridge, S.W.3 
Ken 8221 zzz-728 


: 1 ~ _ 
NGINES AND ENGINE SPARES 
IPSY Major Mk. 10 and Mk. I engines, part 
exchange offered with your time-expired engine 
Propellers for most types of light aircraft Mitchell 
Aircraft. Ltd. The Airport, Portsmouth Phone 
717641 222-689 


HIRE AND CHARTER 
APIDES for hire or charter. A. J. Whittemore 
(Aeradio), Lid., Croydon Airport, Surrey 
22Z-O83 


MACHINERY, TOOLS AND PLANT 
KYHI jacks for sale, O586. a son three legs 


closed height 56 in., ydra lift 360 in 
Brockmoor Foundry Co., ea rer Hill, Statts 


515-8903 
NOTICES 
A™ >: ieahaannderana Aovecsy eo NCIL 


HE Air Transport Advisory Council give no 
that they have received the underment cued 
applications to operate scheduled air services 
FROM DAN-AIR SERVICES, LTD., of 36-38 NEW 
BROAD ST LONDON, E.C.2 
APPLICATION NO. 3202/1 for an amendment to 
the terms of approval of the seasonal U.K. Interna! 
Service which they are authorized t« operate with 


Dakota and Bristol 17 aircraft on the route 
Bristol-Cardiff (opt.)-Isle of Man, at a frequency 
of three return flights weekly trom May | to 
October 31 each year, so as now to enable them 
to operate with Dakota, Bristol 170 and Dove 


aircraft, on the amended route Bristol and/or 
Cardiff-Isle of Man, at a frequency of seven return 
flights weekly from April | to October 31 each year 


FROM HUNTING-CLAN AIR TRANSPORT. LTD 
OF LONDON AIRPORT, HOUNSLOW, MIDDX 


APPLICATION NO. 321/7 for an amendment to 
the terms of approval of the Colonial Coach Class 
Service which they are authorized to operate on 
the route London-Biarritz (tech.)-Gibraltar, with 
Dakota and Viking aircraft, at a frequency of 42 
return flights per annum (with not more than four 
nor less than two return flights each 28 days), 
and which they have previously applied to operate 
also with Viscount aircraft, so as now to enable 
them to operate at a frequency of $2 return flights 
per annum 


FROM AIRLINES GJERSEY), LTD., OF STATES 
AIRPORT, JERSEY, CI 
APPLICATION NO. 41/9 for an amendment to 


the terms of approval of the Normal Scheduled 
Service which they are authorized to operate on the 


route Manchester-Coventry-Bournemouth-Guernsey 
and/or Jersey-Dinard-Rennes-La Baule-Nantes (opt.) 
at a frequency of up to 12 return flights daily so 


as to enable them to omit the stop at Manchester 
at their discretion 


FROM BRITISH EUROPEAN RWAYS OF 
BEALINE HOUS RUISLIP, MIDDX. for the 
following Helicopter Services initially with S$.6! and 
Vertol aircraft and later also with Rotodyne aircraft 
for the carriage of passengers supplementary freight 
and mail, at a frequency in accordance with traffic 
demand on each service, for 10 years from date of 
approval 
APPLICATION NO 3339 between London and 
Ds 
APPLICATION NO. 3340 between London and 
russe!s 
APPLICATION NO. 3341 between London and 
Amsterdam 
APPLICATION NO. 3342 on the route London 
Birmingham and/or Manchester 
APPLICATION NO. 3343 between Land’s End and 
the Scilly Isles 


FROM EAGLE AIRWAYS. LTD. OF 40 
EDGWARE ROAD, LONDON, W 2 


APPLICATION NO. 3335 for a seasonal Normal 
Scheduled Service with Viking. Viscount and DC.6C 
aircraft for the carriage of passengers, supple 
mentary freight and mail on the route London- 
Lyons (opt. tech.)-Nice (opt. tech.)-Bastia (opt 
tech.)-Palermo, at an initial frequency of three 
return flights weekly increasing later to one return 
flight daily. from May to October each year, for 
10 years from date of approval 


Continued at top of next classified column 
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ANUARY 1, 1960 


BRITISH 
WIRE THREAD INSERTS 


a Precision 
‘ g % 


made in Car- 
a 


bon Steel for 
Aluminium 
and Mag- 
nesium. Alsc 
in Stainless 
Stee! and 
Bronze. 


Whitworth 
Unified. 


MANUFACTURING CO. (1938) LTD. 


COMBE DOWN, BATH, SOMERSET 
Phone: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH 


Viking, Consul and Bristol 
Aero Engine Spares 


BRAND NEW AND RELEASED 

PRICES SENT ON REQUEST 

Having acquired all British West Indian Air- 
ways and Central African Airways spares, 
we can offer delivery of most components 
ex stock at extremely competitive prices. 


AIRLINE AIR SPARES LTD. 


SOUTHEND AIRPORT 
SOUTH gata lectta ESSEX 


Telephon Telex 
ROCHFORD (Essex) 56881 -2-3 1943 


For A.O.G. services after office hours : 
Telephone Mr. Edwards, Southend 47828; 
Mr. Noble, Southend 43863. 


For fully approved 
A.G.S. & A.N. hardware, 


quick service, enormous 


AIR PARTS 
LIMITED 


403 Caledonian Rd., 
London, N.7 
Tel.: North 5018-9 


Cables: Aircaly, 
London, N.7 


range. Monthly Catalogue. 


Overseas enquiries 
welcome 


4 NGINEERS 
144-PAGE BOC 


Full details of the easiest and quickest 


oid way to prepare for A.F.R.Ae.S., 
Licences B.S (Eng.), A.M.I.Me c..C 
f é 1ilds, and hundreds of Home 8 
Cc ss in al nautica 


1 branches of Aer 


idents have ¢ 


ppr 
and mar yB.LE 
> First Places in the A.F.R.Ae.S. Exams. 


We definitely Guarantee 
NO PASS—NO FEE 


A_ copy of this enlightening Guide to 

paid posts will be sent on request— 
2! Write: BILE.T. 205 COLLEGE HOUSE, 
, WRIGHT’ 8 LANE, LONDON, W.8 


BRITISH “INSTITUTE OF ENGINEERING TECHNOLOG 


| 
| 
| 
| 


} 
} 
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Continued from previous classified colum» 


FROM TRADAIR, LTD., OF SOUTHEND AIR 
PORT. ESSEX 
APPLICATION NO 3336 for an All Freight 
Service with Viking aircraft on the route Southend 
and/or Dusseldorf c nover and/or Berlin 
at an nitial frequency of eight return flights 
month ncreasing later to 30 return flights monthly 
’” seven years from date of approval 
FROM FISON-AIRWORK, LTD OF BOURN 
CAMBRIDGESHIRE 
APPLICATION NO. 3337 for a Helicopter service 
initially with Westland S55 aircraft and later also 
wit 58, S61. S62. Rotodyne and Vertol 107 
the carriage of passengers, supple- 


freight and mail on the routes (a) 

ersea) and/or London Airport and 

) (Gatwick) and/or Lydd and/or 

ni and (b) London (Battersea)-Birmingham 

at a meanness n accordance with traffic demand 
10 years from date of approval 

FROM INTER-CITY AIRWAYS, LTD OF 87 

REGENT STREET, LONDON, W.1 

APPLICATION NO. 2406 (amended) for a Heli 

copter service with Westland S855 dgeon 

aircraft for the carriage of passengers supple 

mentary freight and mail on the routes (a) 

Portsmouth-Ryde (b) Portsmouth-Ryde-Shanklin- 

Newport-Cowes-Southampton, and (tc) Southampton 

Cowes at a total frequency of 12 return flights 

daily for 10 years from May 15, 1960 


ations will be considered by the Council 


These applic 
Reference issued to them by the 


under the Terms of 


Minister of Civil Aviation on July 30, 1952 Any 
representations or objections with regard to these 
applications must be made mh writing stating the 
reasons and must reach the Council within 14 days 
of the date of this advertisement, addressed to the 
Secretary Air Transport Advisory Council, 3 Dean's 


whom ew | il 
oblaine When an 


another air 


London S.W.1, from 
applications may be 
objection is made to an application by 


transport company on the grounds that they are 
applying to operate the route or part f route in 
question, their application, if not already submitted 


them within the period 
representations or 
§15-1 


incil, should reach 
making of 
objections 


PACKING AND SHIPPING 


AND J. PARK, LTD., 143-9 Fenchurch St 
R. ; c Phone, Mansion House 3089. Official 


to the Cx 
allowed for the 


packers mad shippers to the aircraft industry re 
722-674 

PHOTOGRAPHY 
EROPLANE photographs, 5.000 available, includ 
ing 1914-18 warplanes, latest U.S.A. an tis 
} in.. 7s. 6d. per an 


s x 34 
specimens 2s. 6d 
ind railways Rea! Pho 
Southport 


dozen Lists 
post free; also thousands of ships 
tographs, Lt Victoria ruse 
515-3 


RADIO AND RADAR 


PERRY ZERO reader, Type ZLI course selectors 
contro! panels, flight computers and indicators 
three complete installations in = stoc A J 
Whittemore (Acradio), Ltd., Croydon Aigport, Surrey 
722-684 
other British 
always in 


TRI2D. STR9Z, STRYOX and most 
and American VHF R/T equipment 


stock A.R.B.-approved design installations into any 
type of aircraft A Whittemore (Acradio), Ltd 
Croydon Airport, Surrey 222-685 
ADAR height-finding cabins, type 13/6, practically 
complete Offers required Box AOll, care_of 

THe APROPLANE AND ASTRONAUTICS z7z-718 

. TUATIONS VACANT 
F R.Ae A.R.B.Certs A.M.I.Mech.E., etc., on 
No pass, no fee terms Over 95% successes 


For details of and courses in al) branches of 


aeronautical work, aero engines, mechanical enginecr- 
ing. etc., write for 148-page handbook—free B.1.E.T 
(Dept. 703), 29 Wright's Lane, London. W.8 

777-690 


IR RAFFIC ONTROL FFICERS 
a 2 C O 


FOR 


—* OF Ae 


AGI 23 TO 35 GOOD EDUCATION AND 


AIRCREW OR AIR TRAFFIC CONTROL 
ESSENTIAL 


RECENT 
EXPERIENCE 
£775 TO £1,130 


WHILE TRAINING 


WHEN FULLY 


SALARIES 


ACCORDING TO AGE TRAINED 


APPROXIMATELY £950 AT AGE 25, £1,160 Al 


AGE #0 OR OVER RISING TO £1,480 


PROMOTION PROSPECTS 


Write for further particulars*and application form to 
MINISTRY OF AVIATION, 

(ESB1/ATCO), 

BERKELEY SQUARE 


LONDON, W.1I 


HOUSE, 


527-8898 


ICENSED engineers required for Bell 47 
in Rhodesia utair, Ltd, 75 
London, W.1 Welbeck 


operations 
Wigmore St 


Phone, 1131 515-5 


THE AEROPLANE 
ond ASTRONAUTICS 


THE 
ROYAL 
AIR FORCE 


PILOTS, NAVIGATORS AND 
AIR ELECTRONICS OFFICERS 
COMMISSIONS IN THE GENERAL 
DUTIES BRANCH 


Vacancies now exist for fit 
young men of character and 
good education and who are 
capable of taking responsibility, 
to train as pilots, navigators or 
air electronics officers in the 
general duties branch of the 
Royal Air Force. 
Methods of Entry 


University Entry - University gradu- 
ates may enter On permanent or 
four-year short-service Commissions. 
Permanent commissions carry an 
ante-date. University students may be 
accepted subject to graduation. Upper 
age limit: 26th birthday 


Direct Commissions - The direct com- 
mission scheme offers the choice of a 
permanent career leading to a pension, 
or a twelve-year commission with the 
option of leaving after eight years. 
Age limits: 174 to 26th birthday. 
Short-Service Commissions — The 
short-service commission is for five 
years and there are opportunities for 
transfer to either form of direct 
commission. Age limits: 17§ to 21. 
Pay and Gratuities Pay is high and 
terminal gratuities are generous. For 
example, a Flight Lieutenant of 25 
can earn, with full allowances, nearly 
£1,700 a year. The tax-free gratuity 
paid at the end of a twelve-year 
commission is £4,000. 

Write for further details, stating age 
and education, and the method of entry 
in which you are interested, to the 
Air Ministry, M.9(A.P.562a), 
Adastral House, London, W.C.1. 


THE BRITISH AIRLINE 


PILOTS ASSOCIATION 
81,New Road, Harlington, Middx. Tel.HAYes 3442/3 


Membership open to all Commercial and 

Service Pilots. For full details as to 

Objects and particulars of Membership, 
please write to General Secretary. 


STEEL SHELVING 
6’ high, 34” wide, 12” deep. 


6 shelves as illustrated 


£3.15.0 
IMMEDIATE FREE DELIVERY 


*% Each Shelf will boid 
over 3 cwt. 


* Shelves adjustable 
every 2 ins. 

. 4 | enamelled dark 
* 


SEND FOR LIST. 
ROCHDALE 
METAL 
PRODUCTS 


Devon St. Works 
Tel. Rochdale 40070/40078 


[ 
af a 
: 
Beaeho 
P| | PF hg 
ha 
. Te 
| | an 
| | a oe a 
ee 
Rees 
eae 
- ing 
ae 
| Be ai 
isk 
| . > IE 
ae | are 
>... ¢ Eo ee, 
Re ———— Y, | : . oe 
—_— area Peat 
SE \ 0g 
== ‘ Bs Bi 
—~ ae ote pe 
== to ATS 
— B.S.F, eet 
: on 
Metric p aor 
B.S.P. | es 
ICROSS| S| | 84 
ae 
af 3 shu 
pei 
: Rays: 
SL | i oes 
| 33 
———s lc lll y 
———— en a 
| ae ee 
| =) dst 
| 2S 
- yee 
os See 
ee im 
“oe 
7 = 
—EE ——E | oe 
a ee 
4 hake 
ere. 
ate 
ey 
x By es en 
. oa a 
| ks Bie 
| eee 
= = P aaa | 
a 1 
eee aa ¢ 
ce 
| Tg 
| : od 
° PS cig ae 
a 
mets 
ee ye 
chs. 
——————_—————__ nk kn —_ —_—_EE ee eect: 
ote 
a 
CC (ststC‘(t‘(‘(‘(C(CCr RS 
- 7 aes 
* na *g 
po PO ae 
Soe 
ES oe 
Pe fe RAS 
— ees. 
ee ie 
o 3 
a 
fe CET ; a 
-" 
a ST CAR RT EOE a iN ‘Vuk 
ae eta. 
<a an aumriais © Po LT ee 
i 2 AyNd 
C ——EEEEEEE PF —— = wt 
| : i ee 
tei 
; ae | so aad 
y FT ra | At gy 
we P I hts- | j sl 2 
at M nin ' i ae 
a ce t en | i wth 
$ - ae 
: | Pearse 
® Rt ; | - 
: & ee) ! ; 
a> — oe | . 
| | wee ae <n 
| i cm Yi: aI ‘ 
ra 
4 
i us 
= hg 3 


THE AEROPLANE 
and ASTRONAUTICS 


14 


JANUARY 1, 1960 


NGINEER, A. C and X li.ences_for busy club IRWAYS AERO ASSOCIATIONS, LTD.. Biggin ORLEY AVIATION, LID. (Herts and Essex 
near London. Box Aij2, care of Tut AlROPLANE Hill, M.T.C.A.-approved P.P.L.. C.P .. se Aero Club 195%) Acrodrome Stapleford 
AND ASTRONAUTI 5-8911 courses, Chipmunk, Aigict, Proctor and twin-engined M.C.A.-approved private pilot's licence course, Auster 
Super Aero. Competitive contract rates Biggin Hill Gemini and Tiger aircraft; trial lesson 435s.; 15 miles 
RWS eee ee ate — 4 (BN 2735 $24-8909 centre of London Central Line underground to 
B.K-S. Engincering, Lid at Southend Siscnoni XETER IRPORT LTI c f c theydon Bois. bus 250 to club; open every day 
‘ [ A a! ) ourses or om- h St " 257 §15-695 
IRCR y. T ae some’ = commen “> A’ mercial Pilot's Licence, from £605; Private Pilot's aaa _— 
and or Dove or akota or Twin Pioneer E105 tract rat lo flying, Austers 1 7 . 
urgently i. cb sired for service at several locations pow Lg 17 co peg on dual/solo URREY AND KENT FPLYING CLUB, Biggin 
n the Middle East Generous salaries and allow rates, £3 12s ‘6d r hour. twin conversions, £6 12s Hill Tiger, Hornet and Leopard Moths, Chip- 
ances and periods of home leave Reply. stating age. — hour wa hi Aw £5 ss per hour Messenger munk and Prentice Green Line 06 direct in one 
whether married or single. extent of family, qualifica- ry its.’ 6d a R. it Riad naseenenmiieie hour from London Biggin 2255 515-753 
pond = ol - R- Aldi, care of sine £5 15s. 6d. per week. Exeter Airport, Exeter 
ei vues Tee = BOOKS AND PUBLICATIONS 
» EARN to fly, £32 instructors’ licences and instru- OLLECTION of aviation books for sale Write 
peeoaaanion OF posta ment flying for £4 per hour, night flying, £5 for list to Box AISI, care of THE AEROPLANE 
per hour Residence 6 gns weekly Approved AND ASTRONAUTICS 515-x1616 
- M.T.C.A. Private Pilot's Licence course. Specialized 
, ; : course for Commercial Pilot's Licence Wiltshire HE EXPLORATION OF sP ACE (Fi Cheap 
A™ I RAFFIC oer. Gr RS School for Fiying Lid Thruxton Acrodrome Edition), by Arthur C. Clar Prov oo snewers 
(Andover Junction | hr. 15 min. from Waterloo), to the many questions the intelligent layman asks 
Hants 272-700 tbout the science of astronautics.”” Over { 
copies sold in all editions Illust aoe 212 
VALIFICATIONS Success completion of a INK instruction to instrument rating standard 8s. 6d, net from bocksellers, or 9s 
Be age nes pa ae by Air Liner ¥ ee noes D.4 available at 25s. per hour at Biggin Hill the publishers, Temple Press Limited, "Bowling Green 
om FR I oe hke “..2 dutie , ll anpetr- Green Line 705 from Victoria or Bromiley South inc, London, Z.8 
ence, preferably as pi on aa navigator, would be an Maitland Air Charters, Ltd. Phone, Biggin Hill 
advantage 2277 16-8912 NTERPLANETARY FLIGHT (3rd Impression), by 
G 25 to 45 Arthur C. Clarke Describes the problems to be 
NDIVIDUAL coaching as proved under our methods | solved before space travel becomes a real i tr af d. 
UTIES Exercise of Air Traffic Control (aero- is key to success. All professional pilot-navigator form rockets and spaces ips —_— take lus rate 
jrome/approach contro! or Flight Information qualifications inistry approved COM/IR/PPL 69 pages. 9s ~ on ~ Te ny P Limit = 
Centre dutics) at an international airport Refreshers; type ratings, performance link R/T; by post from a pu — ear ress i pom 
ERMS of Appointment. On contract for two tours flying. Home-study (correspondence) excellent alterna- Bowling Green Lane, London 
of 15-18 months each im the first instance with tive Officially appointed Forces courses scheme s =: 
gratuity on satisfactory completion of the contract London School Air Navigation, 33 Ovington Square. TT... fp Onte AND SPEED SERIES FOR 
Emoluments in the scale £1,374 to £1,842 pa. Ourfi: Ko.gnisbridge, SW.3 Ken 8221 'z2-727 BO Aircraft and Air Power by . G 
allowance. Free passages for officer and wife. Pawage Fe 4) of Tur AEROPLANE AND ASTRONAUTICS 
concessions and allowances for children Quarters ENHAM LINK TRAINING CENTRE offers to has been written for intelligent boys between the ages 
with heavy furniture provided at rental if avaiable all pilots with P.P.L or C.PLL professional of 10 and 16 _ The author surveys modern m airy 
House or hotel allowance if quarters are not avai'ab'ec instruction in instrument flying. cost £1 per hour or fly ing ind ncludes chap ers on combat aircraft, 
Generous leave Taxation at local rates contract prices for block booking Apply Denham scientific aids and missil es, Other titles in ths series 
PLY to Director of Recruitment, Colonia! Office, 2161 or 3171 23-8906 are Motorcars. Lox omotives and Ships and 
London Ww State full name, age. qualifica- Shipbuilding Ilhust rat ee 1! pages, 10s. od. net 
tions and experience Quote BCD 98/14/05/G3 RE you seeking complete or brush-up training from booksellers, or d. by post from the pub 
S15-4 for a professional pilot's licence? If so. write to lishers, Temple Press L mited. Bowling Green Lan 
Derby Aviation, Ltd.. Elstree Aerodrome, Herts London, C.1 Zid 
516-8916 
ASHAM GLIDING SOCIETY Alton, Hants, . RINCIPLES OF HELICOPTER ENGINEERING 
: require two experienced Giiding Instructors for by Jacob Shapiro his comprehensive review ot 
full-time employment on staff for 1960 Apply ' " ? the ngineering princip‘es governing the design and 
General Manager giving experience 515-8917 | wetesionees “ HOOL OF Aare cr ne 2 of helicopters provide com s 
of present knowledge in the field Illustrated 
ICENSED Engineer required for fly ng school in PERTH pages “555 net from booksellers, or 56s. Yd. by s 
Midlands, preferably A and € Austers, Tigers . from the publishers, Temple Press Limited, Bowling 
Apply to General Manager, Wolverhampton Airport M I c: A -APPROVED courses for private Green Lane, London, E.C.1 272 
Wolverhampton. 515-9 1 . . . e and commercial licences and . 
insirument rating, residential and recreat.ona! facili- ° > 
Tif: 223,0. STEAM NAVIGATION COMPANY ties rospectus from Airwork Services, Ltd., ae eS eee eccine Oe Bette 
offer excellent prospect and scope for a draughts- Piccadilly, London wii or Perth Aerodrome I satiam °° The wee nt ed n s 
man with ideas and ability to work in a design and Scotland 515-3 a ori AS ye ‘ a provid: 1 
development = wor —— - - oe wor f at rat 1 . LC 
« n s — an up-to-date guide Oo ervice ar Vv y 
HE following qualifications are sought = is aie Ses. Canunannenth eR wi 
BS oo” HNC nm Mechanical Engineeri particulars of United Kinedem and Comm nwealth 
1. haennaed Mathematics _ = _ oe: oa Air Forces Ministries Organizations Airlines 
Design experience in reciprocating machinery and Industries, Flying Clubs and »dromes ind 
e turbines Bographical Section with over 1.650 entries ; 618 
Working knowledge of vibration roblems and ian 2 pages, price 30s. from booksc lers 31s. 6€ by 
° macty nery : Southend Municipal Flying School Best “from the pubishers,” Tenple “Press” Limited 
LEASE apply to Engineering Advisor, P. and O - - s 2 . Bowling Green Lane ondon, 2% 72z2 
Steam Navigation Company. 122 Leadenhall St, Commercia! and Private Pilot's Licence. 
E.C.3 $15-13 Instructors Rating. Night Flying every night. AMERA IN THE SKY." by Charles : ms 
- 1 F > fe r c ith a reface by Air Chief Marsha r ames 
SITL ATIONS WANTED No ontrames fee or subscription. ow. For nore ‘than 30 years Charics Sims, chet 
A £4 Ss., Ch 5 ~ 
IR Traffic Controller (34), 12 years experience all amen r. ipmunks £5 Ss., dual or solo. photographer Of THE AEROPLANE AND ASTRONAUTICS 
branches. including fadar. excellent references Contract rate £3 15s. and one of Britain's best-known aerial phot phers 
- 4 “ * : tched the amazng growth o ritish ation 
seeks position, anything, anywhere considered. Box junicipal Airport Sou has wate . a : “ sf “ 
AlS2. care of Tur ArROPLANr AND ASTRON? Pe or M , thend-on-Sea, Essex from a ring-side sex In this book he r a itl 
S-x1265 Phone : Rochford 56204 pen and camera, enlivened with anecdote, some < is 
, : . ocniord . many memories of those eventful days I!lustrated 
TU ITION 218 pages, 25s. net from booksellers, or 26s. 6d. by 
LYMOUTH AIRPORT. LTD., offers a specially post from the publishers emp'e Press Limited 
P oo —y & training course for holders of Bowling Green Lane, London, E.€ zz 
Pp for £605. or quotations according to personal 
col with directed study M.C.A -approved PPL : HE as ROPLANIE PICTORI Al REVIEW 
course from £108 145s.; dual from £ 6d. per I (No Compiled by the staf : f Tur 
hour Special contract rate for solo flying, “£2 17s. 6d pr AEROPLANE a ASTRON aL rics This is he hird 
Twin-engine conversion courses, £6 I2s. per hour ERFECT annual miscellany of illustrations to ippear n 
Instructors’ courses I/F and R/T training Tie AFROPLANE AND ASTRONAUTICS and covers 
Local accommodation from £3 10s. per eck 2 #@\, PRECISION highlights of aviation for the , year ended utumnn. 
« 72752 i 8. Over 250 illustrations 28 pages, 10s. 6d. ne 
Plymouth Airport, Ltd., rowhill Plymouth Ly e AIRCRAFT ao wookectiors. or lis. 9d by, post from the pub 
: c r : ted owling Green ane 
VIGATION, LTD... provides full-time or postal bshers, Temp'e Press Limited, ¢ 
tuition or a combination of methods for SPRING V/ASHERS London, E.C zzz 
M.T.C.A. pilot-navigator licences. Classroom instruc- * 
tion can be provided for A.R.B. General, certain J TO B.S. SPECIFICATION 2 SP.47 Books and Publications Wanted 
specific types and performance scheduled examinations i id 
Link Training Dept.. at Monarch 1364 For details ; Cre aviation and airship books wante y world’s 
apply Avigation, Ltd 3) Central Chambers, Ealing i CROSS MFG. Co. (1938) To largest dealer in gee cal Grerature Cash by 
Broadway, London, W.5 Phone, Ealing 8949. return of post Stuart airlight all, Stings 
eway, Lo o lees COMBE DOWN. BATH. Tel.: Combe Down 2355/8 . 272-716 
INDEX TO ADVERTISERS 
- - 
Name Page Name Page Name Page 
a c s 
Aero-Enterprises (Boreham Wood), Ltd. 12 Canadair, Ltd. 8.9 Shackleton, W. S., Ltd. 12 
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FLAP CONTROL 


specified for the 


This precision built component 
is yet another addition to the 
growing range of Hobson Power 
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i 
Flying Controls, Flap Controls and 
1 , 
| ARMSTRONG WHITWORTH ' other items of hydraulic equipment 
, 
i 
i 
i 
i 
' 
1 
' 
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fitted to many of the outstanding 
modern aeroplanes. 


A.W. 650 


The design caters for normal 
and emergency conditions, and the 
unit is fully irreversible. 


“ARGOSY" 


H. M. HOBSON LIMITED WOLVERHAMPTON - ENGLAND 
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Wanted on the edge of nowhere 


In the Savannah, south of the Sahara, lies Fort Lamy 
airfield: miles from anywhere and cut off by the rains 
for six months of the year. But it gets all the aviation 
fuel it needs. Shell sees to that. 

From Lagos, where the ocean-going tankers off-load, 
supplies go forward by rail to Kano. Here the railway 
ends and the only access to the airfield is by 500 miles 
of ‘road’ — mostly dirt track and open desert. 

But the African driver and his mate take it all in their 
stride. They know the country and have driven their 
4,500-gallon tankers over the route many times before. 
Time is their worst enemy and they must keep up a 
steady speed if supplies are to get through on schedule. 
Over 300 round trips have to be made before the rains 
close the route again for the summer. 

Across the Nigerian border, and with 150 miles still to 
go, the road gives way to open scrub land. This is the 
Tchad, famed hunting country. To the tanker crew it is 


the worst part of the trip. The bumpy, dusty roads of 


Nigeria are nothing compared to the intense loneliness 
of this barren landscape. In fact, it’s a relief to see a 
colony of baboons or the occasional lion. 

Three days after setting out the trucks reach Fort 
Lamy, and journey’s end for a load of fuel that has 
travelled overland seven days and 1,300 miles. 

A long haul for an airport at the back of beyond ? Not 
at all. Fort Lamy is an important fuelling point for 
aircraft linking France with French communities in 
Central Africa. 

Whatever aviation fuel is needed Shell will always 


find a way to supply it. 


SHELL 
WY 


you can be sure of Shell 
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